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The firſt Six Anſwers upon ſeveral heals 
. in a 60 


—_ 


By WILLIAM MARS HA TL 


Finted by Tb fg Nathaniel Brooks at.the Angh 


Lornbet near the RO al - ange, 1670 
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To TY right Honorable. wile. Lane : 
Viſcount Bronker Prefident , and he k. 
reſt of the learned members; of 'the - 
Royal Society, 


Tqthe Incomparably Wnt: Dr, Fra ran- 

cis Gliſſon Prefident., and the reſt of 
the learned fellows of the, Colledge of 
Phyficians | in London. 


To the worthily famous Profeſſors of 
Gresham Colledge in London, 


The Author wiſbeth all happines,\ubmitting 
theſe his Philoſophical anſwers to es 
grave cenſure. 


He things here ſprelented,, and 
- which ſhall be hereafter preſented 


| of. the like nature, will vindicate 
+ 7 meg from both ſuſpition in you, and ex 
7 pettation in the Reaier, ofa dedicatory 
+ piece of Cattery : Fevery where mani- 
: leſtly uſtgg a mm freedome, 


4 y , 


| Tervant rither t to® | 
WE) OT: no Girs irs C Trto ol: Suits: 5 which, : 
Te © ic tho} "3 ſood of refi ned n inds.,-t0 
makochis addref; unto you forthe pro- 
Frotion of any thing which may deterve 
4 -. *a black cenſure. Let every line bear its 
- E -own tare jn its own boſom. Only being. 
E _ well affured, that theſe things, in diffe- 
” rence, and thus diſcuſſed between me 
. and ſome friends ; as they have been . 
. contrarily taught by perſons worthily 
had "fiat veneration,,. both in the - 
preſent and farmer ages ; lo they. con- | 
cern ſome heads of Philoſophy » which 
are of no {mall conſequence unto true | 
learning ; and beſides, lying deeper in 
rhe pit of obſ, curity thenrhe firſt fadom , 
they ought to.,receive the ableſt” deci- 
fion ;* I knew .not therefore-how more 
; candidly to trip my. felt 'of. any con- 
cern peryicatiouſly to defend any thing 
in theſe papers , then by 'laying them 
2nd Tit tate at the feer of ſg noble and 
ble Judges, Poſlibly the thanks of pri- 
vate 


$ & & 


- 
Y 


+ = 
2 


' |. wait. upon you and your honourable ſo. 3 
” | cicties,as being togetherwith the famous - * 
" | Univerſities and our Law Colledges, 1 
" | mean our Innes of Court. as the foul 
"'Þ and ſpirirs ofthe Nation ; ſo thefe Pa- 
' | pers wait upon you,, not preſuming in * 


| thelcaſt toinform, but ſubmiſſely cra- 


" | ving rather to learn of you what they 
: q ought tothink of themſelves: according 
” | to. the noble method: of Philoſophy in 
" | ſomeof your ſocieties lately inflated 


{ may find refuge and ſafety at an holy 
ſanQuary; but ( howeyer withour the 

> | overweening dotage of felf opmion ) 
' | either by 'their own fair truth and 
clearneſs rdbbe juſtifyed, or elſe willingly 
toembrace{he flames , which their er- - 
=__ SY rours.-” | 
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has re Efoeed, 1 fevers " on. 3 
E F Jon 4s haity rude drefle, or rather na- | 
Z kednes ,, bel ſuiting. the purſuances of 
".. truth). in which theſe Anſwers to the 
queſtioning letters .of ſome; private 
friends, were firlt: of all conceived : 

whichwithour falfiifyng could nor after- 
wards be altered:and their higheſt ambi- 
tion then was only. private Gricfation , 
though now, . except I will leave thoſe, 
for whoſe ſatisfaction they. were firſt | 
written.;. unſatisfied , Fin muſt pro- 
ceed to put themſdyes upon the teſt for 
public, either. juſtification , or diſ- 
allowance. The which am themore ca- 
fily pertwaded to , obſerving i ita method 
wn d.and praticed both by antients 
' and; maderns to preſerve and deliver 
ſcattered points of Fhiloſophy by way: | 
Snag and Epiſtles, And ck 

fhis method hath [this ſpecial advantage, 
mit; we may. in.a word preſent what. 
we have ro:fay that is nev;, withour 
loading the Reader with an unſavoury 
'  cramb, 


B. ploirmng which hatk WT a: - fe wm. 
_ times before i inthe preſs. As if theſe _— 
ters beable, ich [ leave to your — 2 
rious cenſijre, ta juſtify themſelves 5 
> || is ſcarce poſſible for them to fall into 
the:hands of any Reader ,, who ſhall not : 3 
. | hercin, if heread- them diligently and - 4 
with underſtanding , » find, not only : 

X ſomewhat which 1s new , but as welt 
, that is memorable , and beyond alt 
| doubting, certain, and packagl neither: 
5 by himſelf formerly thought of .,, nor 
= -oftbly every where in that vaſt Ocean 
v4 yr eas th which are in:the world; to 
be met with. In theſe philoſophical op- 
poſitions , till I becalled to account , I 
have for the honour 1 bear them , ſpared 
thoſe great and venerable names "bank 
moderns and antients, which I have 
herein oppoſed: it being my method in 
private, /to purſue what 1s publickly 1n 
you exemplary V:z, to weigh controver- 

| hes and qeeſtions in philolophy , not by 
parties agd factions, time and conti- 
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=” "Þuance, or. number and opinion, bur 
2s near as poſſibly I can , by obſerving 
how the ſcales bear berween the Opp0O- 
fite reaſons : and I wiſh the method 
might be ſo happy , as to become more - 
common. For the fame: reaſons I have 
ſuppreſſed the names of my ingenious 
ds. in. oppoſition to. ſome of whoſe 
choughts theſe things were firſt of all 
written. Every day make your names 

more1[[uſ{trious for clearneſsot judgment 

m the myſteries of nature. Being the | 
defire of all , and doubtleſs expettation 
of moſt and: panty of _ dns 
and ſervant” 


# 
« ay - 


William Marſbal. 


$4 : & - 2 3" ; 
« 


whom theſe things were firft debated; © 
the Authors apolog y for the publication + 


” 


of theſe his papers. 


- 


iT our me of you the name of anApo- 


, , "EY C . 


X- logy might ſeemalmoſtynintelligh- 
ble,or little loſs then mockery ; your 1n- 
rereſtbeing.no leſs inthe hirth,cheninthe = 
firſt conception of theſe philoſophical - 
diſcourſes. Your querying curiofity at 
firſt impregnated the mind, with what 
your, preſent nnportunity. will not; xoft 
without committing ip the. Preſs. To 
the reſt of you, my wifh.is , that with 
the favour of others , I might nothaye 
ſtpod in need of this Apology; However | 
et. nor the publication. be miſ-een- 

ftrued., as of camo Bl here: de- 
bated. to be ; peremptorily.. concluded:, 
or all that 1 haye oppeſed;;” conque- 
ted. The yet diſſenting of feveraliof you 
from; ſeveral of. the things; here by 
meown'd , might make a 'more-hardy 
confidencÞhen., 1 hope, Iſhallever be 

gmlty of, co .become,modeſtly _ : 
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fits own judg ment. If che things hert 
"Made publick Thould not be able to in- 
dure the piercing aire of this knowing 
age, however qur free and mutual in« - 
tercourſe upon ſuch and the like philo. 
fophical doubts cannot want its Haſlif 
cation. The publiſhing ſometimes of a | 
miſtake is an occaſion of leading others 


. .ynto the right way. And Wn every 


.one cannot ' croſs the Mediterranean , 
we-are not therefore to walk eirher with 
Hooded eyes, or to diſ-own the ſeeing; | 
of any thing at Ml, or what appearan- | 


 -ces/ things make untQ us. Though the | 


mind , which is the ſouls bed, beneither 


inall of the ſameſize, nor in all equally 


luminous, or canceptive, yet ach is 
equally concerned diligently according, 
cothe proportion of his window, to take 
a view of thegoodly ſcenes of nature, In | 
theſethings 'r-is better toerre then to be | 
4dle: as I amfſure you '2 are equally | Per- | 
{waded with' 


Your Fuirhfal friend and Ti rwans 
Phd L1 1M. 42d RSHAL, 
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an made thee my judge and cen- 
ſor: and they were no otherwiſe de- . 


He publiſhing theſe papers hath 


ſigned, but for every one freely to 


exerciſe his judgment about them. Moſt | 


of theſe Problemes are more frequently 
upon the Anvile then they are found 
eafily malleable inte fair, clear , doubt- 


leſs concluſions. Therefore if we miſſe 


the goale,, it is but allowing one more 


in theſe ſublime things to run a-plane- 
tary courſe. I ſhall in a word tell 


the worſt , which can juſtly be' lai 
to their charge; ſome of the fewthings 
here diſcourſed , haye left the' com- 
monly en path 5 not as affteting 
novelty J,, againſt which upon” '6- 
ther ocfafions 1- appear” for the'an- 
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cients, but as chufing to follow reaſon 
rather then the name of any ' Authour, 
Firſt therefore examine their reaſons , 


and then give unbiafſed judgment for | 


the truth ; which for the truths ſake 1 


ſhall be ready. to accept, though 
againſt me, For if thoſe to whom and 


againft whom , though in a vayled 


way , theſe papers were firſt written, 
are ſuppoſed not to be exempted from - | 


errour., there 1s no roem left but only 

for weak minds in theſe ſecrets 5 
nature to arrogate unto themſelves an 
infallibility. 1f any complain of ob- 
ſcurity , as both haſt, and brevity, 


_ and (the ſubje& matter, and the 


manner of writing , and the quality 
of the perſons for whom theſe things 


| were: RN of all pen'd , may make 


them. thereunto-lyable enough hows 
ever I ſhall be ok to give both my 
account , and if valuable , my al- 


ſiſtance to any. who ſhall def :e it re- 


lating either © the obſciz:., , or in- 
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fricacy -of any paſſage ; - and to ac- 3 
cept trom them any reaſons they fhall 
be pleaſed to produce to the con- 


trary, 


<A 
a & %, i 
* 
FA 


Thine 
W.M. 
From my Study in 
' Nags head Court 
in Gray's Church 
Street. 
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ASYLLABE. 


= | of the --i 
CONTENTS | 


: of theſe two 


| SECTIONS: * 
|  JMathe firſt Sedlion. | 


'$ In the firſt Anſwer ; is treated 


Hem. the ſeveral Originals of Springs. 
Concerning the irregular Ebbings and Flo» 
wings of atverſe particular Springs. 

Of Chymical multiplication , or the encreaſing of 
the quantity of liquozrs by deſtillation. 

Of the poſſibility of a per ſous learning , in an hour 
or two, to write his mind in a language he 

* 37s 1gnorant of: ſo as, what hee writeth in 

3 the unknown language , ſhall be conſtantly” 

without errour is the Grammatical concerns of 


zt , and the ſerxſe good ana continued. yg 


In thyſccond Anſwer ; is treated 
Comcerning ſſnpathyes between ſeveral parts of 
A vimal boſſyes, | 
-—> B P47 . 
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Farticularly , of the ſympathy which i between 
the breaſis and womb: and whether it be 
founded upon inoſculations of the Epigaſtrick 
41% Mammary veins and arteryes. 

whether from view of the Breaſts, judgment may {| 
be made concerning the ſex of an unborn con- i 
ception ? 

Yer Sympathetick relation of parts of the ſame 
ae. 7 | 
Of the forming of the Phaſes aud Shapes of the 
Moon from its mutuatitious light , and the | 
propertion in which it hath its fituation to the ©: 
eye: and why the Moon appeareth to the eye © 
rather plane then Spheral. P18. 
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In the Third Anſwer. - 

Freſh-water Springs are aſſerted at the bottom of © 
the Sea. | 0 

t#hether by frequent tranſhaping , and working 
upon Mercury , ſomewhat be not loft irrecoue- 
rably, beyond all poſſibility and hope of redu- 
ion? 

That the doitrine of the four Elements as uncom- 
pounded bodyes , cannot acquit it ſelf , againſt 

. many rational doubtings and material contro- 
werſyes, to be a Dottrine unqueſtionable. 

That the four Elements cannot be the fort Ele- 
ments. f 

Of the-difficulty of bringing the fir; Elements to 


VIEWs 


Y 


That , 


4 


That , in the Dottrine of the Ancients , ſeemerh 
a greater number of firſs Elements aſſerted , 
2 then four. = 
3 mWhat may have been the trne rational intendment 
= of the Ancients, in their introducing the Do- 
s Frine of the four Elements. w_ $45” 
In the Fourth Anſwer ; is treated © 
_ Of the Satures in the ſkull : and their diſtinitzeſs 
according to their ſeveral kinds , number , and 
E, order. | | 
3 How in the diftinitiom of the ſutures, both as to 
Fs their number and order , is 4 certain latitude, 
admittiag waricty in the method of their ac- 
Count , and the Anatomical Doftripe of them. 
The like latitude is obſervable in ſeveral parts 
. both of Concrete, and Abſtrait MMathemas; 


+ 


ht 
C 


PI ticks. 
whether the preeminence of right-fiae parts above 
| the left , be natural or arbitrary, 50-45: 


In the Fifth anſwer :; is treated 
Of the conſiſtency of immenſe volatility with im- 
menſe ponderoujnes. 
Of makins tindures by materation without add:- 
TL 
3 mhether predictions may be concerning (omets be- 5 
= fore their appearance ? « * 
= That ts hergin: tobe judged, of Comets which are © 
by new aſpaſſement ? ; 
/n to be judged , of Comets which are | 
\_—- - 5&6 ſup- s 7 


= 


be © ſuppoſed to be permanent Budyes , and not tobe 
new amaſſements. "on Pe $Yy- 


| "In the Sixth Anſwer ; is treated 

- of the motion of the Celeſtial Bodyes about their 

| particular Axes. 

whether ſuch their Circumaxall motion + afford 4 
convictive demonſtration and proof of the Co- 
pernican Syſteme ? | 

That the Earths motion is not ſufficiently proved, 
pon the Hypotheſis granted , That Comets are 
neareſt the Earth , when they are in oppoſition 
wrnto the Sun, | P ol- 
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[: kinds and conflitutions , which, in this. Qute- 


2 ſarytobe a 
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* Plane Angles. 
TThat Refto-Convexe Angles of Contat? are neither 
T deſtitute of Quantity , nor their ſides coinci- 
dept. = 
un what ſeveyal wayes , one Quantity may be grea- 
3 ter then another, 
. ROf Homogencity. 
&rhat kind of Homogeneity it is , that « requiſite 
y for proportionals ? 
hat Angles hay'e Figuration, as well as Quan- 
tity. | 
That in Anzles| 3s obſervable an Homogenetty r _ 
| . | | He - | 4 


te Yang ns 2b APES. 1 SOROS 
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Fs Heterogencit y which is amerzcet, as 
alſs a» Homogemeity or Heterogeneity which is 
not eMathematical, nor any way concerning 
their Quantity , but only their fguration , ec. 

How three Angles being all Equal ; the Equality| 
between the firſ and ſecond, may be more 
abſolute then the Equality between the firſt ani 
third being only reſpettive. 

How ſome Angles are conſtituted by the concreſl h! 

- cency, Compoſition , and Annexion of ſeveral Þ 
' parts and Angles, which are Heterogeneal each | tuc 


f8 other. | bo 
Prhether like Angles , in unequal Circles and in| *n 
like ſegments of Circles be alwayes equal; © r.« 
That all Equal Angles ave not like, \- 6.2 
That all like Angles aye not equal. J gul 


PPhether this Controverſy about the Reito-ConYP: * 
wexe Angle of ContaF,belong to Concrete or Ab-Yj.. - 
rat Mathematicks? Jr. a 
WVhat was the fir miſtake , that firſt mini-Y*. | 
fred occaſion 4 the ſtarting of this contri live: 
werſy, which hath been ſo long reteined , in} _ 

l | Theſe Learnings , in which nothing is mnt 
8 monſirous and unuſual then m——_ cone 
mw troverſy; : 


Theſe Eſcapes of the Preſs crave the hel p of the 


L 4 Readers Pen. viz, 
ſi P Ag. 1o, line, 11. read, aerial. p. 19, 1. 2. r. heat. 1, 16.19; 
..ft6 r, reaſon. p. 18. 1. 19. r,cahily, p. 14. l. 19. expunge x 
& ſemicolon. p. 21.1. 28. r. Sympathy. p, 22. 1. 15. 16. r, tumul- 
ch) tuous. 1, 24. r. thoſe, p. 23. 1. 29.r. concerning. Pe 24. 1,18. 
i r. falls. p. 29. 1. 7. r. confeffedly, ps. 33. 1. penult. r. fluſhing. 
. | p. 35. 1.13. r, that that. ), 28. r. fire, p. 36.1. 13. r.Us. p. 39. 
In 1.1. expunge the colon: 1. 16. r. fetid, 1. 26. r. their. 1, 27 
Zr, the, p. 41.1, 7. r, with the firing. p. 43. L 12. wr. to the 
' Z violating, p. 44. ]. 2, and 7.7, inanimates. p. 49. 1. 3.r. ſfeame 
© p. 56.1. 9. r. certainly, p. 57. 1. 15. for is regularly. r. prregu= 
& gularly. p. 61. 1.7. for if ſeeming. r. it ſeemiwg. 1. 19. r. exact. 
2p. 69. 1. 5. r. limited. p. 71. 1. 3. r, the Copernican. p. 75. 1. 13, 
, Fr. Jago. p. $2. 1. 19. r. Lordihips. p. $2. 1. 17. r. like. p. 86. 1.5. 
b- r. BA. p. $9. 1.16, for moeving by. r. by mooving. pe. $0. |. s, 
© r, an:foclitical..1. 28, r. Be again. p. 92, 1.30, for AHH. r. AHF, 
& p. 100, 1.6. r. even. |. 19.r. ſay. p. 1o1. 1. 1. r. one or each, 
Z p. 124. 1. 29. r. refto-concave; p. 155. L 26. and 28.r. crooked« 
| fined. p. 160. 1.18, r. nut other. p. 187. 1. 26. r. a mixt-lined 
& ſecant angle or of p. 200, 1. 26. r. crooked-lined. p. 232. L Je're 
7 conſtant, 
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ll The faults of the Orthography are referred to the 


, Readers ngentyty. 
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ANSWERS. 


Upon [ſeveral heads in 


| PHILOSOPHY. 


The firſt Anſwer. Wi P L 


| .C oncerning the original of Springs : : that all Springs bers ; 
not the ſame nor the like original : that all Springs are = 3 
not from the Sea : that ſeveral things may byte way © 
contribute 4s originals to the ſane Spring, whtther by —- 
” wayof diffolurion, or condenſation.” «Alſo of the: ebbings | 
* and flowmgs of particular Springs : tm fome 'mpre & © 
ſpecially obſerved to be in an unacconntable irregularity.” © 
ba Chymical multiplication , or the aiftlling: " 
I1quors, ſo as by diſtillation to encreaſe their quantity to «I 
any given moe That e Mercury is it explica= - | 
' ble by the Doctrine of the four Elements. Thar in art 
| bhouror two's time a perſon of indifferent parts , able 'rs 
. read and vrite his native language only, may be taught 
to write his mindin a forein language , ſo as what be 
writeth ſhall be true in the foretn langnage, ana the 
Ef enſe good and continued. 


S Nature in generation worketh the fit 
beginnings of things uſually in avery dark 
loom , not p@rmitting common eyes to have a 
 Mriew of its uhSught art in ordering and warp 
| ng its firſt filaments , covering with ſh-11s and | 
membranes and divers veils the myſter; cas nav ....H 
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ture of firſt productions: The ſame judgement 
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may beof Springs ,-which though every where 
obvioys to the eye, by their pleaſant murmu- 
rings, cryſtalline pyreneſs, atid perpetual flux 
delighting the mind, as well as the ſenſe ; yet 
whence theſe Riſe , and how they are ſed, and Þ 
whetewith furniſhed , is more obſcure and &- | 
nigmaticalthan-to-be reſolved, as many cafily l; 
imagine, ina word. And yctI ſuppoſe , an er- | 
roneous Hypotheſis may be the chief ground of | 
difficulty in this Queftion , while many gene- 
rally expe& tha: all Springs ſhould be of the 
fame or like original. But why is that more 
reaſonable than to expect that all Springs ſhould 2 
ſend forth waters of the ſame taſte., colour, or 
virtue? Too many: Inſtances, Examples and # 
Experiments may 'be produced-of Springs ow- = 
ing their original to the Sea, percolated tho-# 
row the Earth , to deny, or call in queſtion ſo 
evident a Truth, without a manifeſt crazing of # 
our own judgement : yet that the Sea by ſuch 
percolations is not the original of all Springs, is# 

as manifeſt, as true, and conftirm'd by as many 

and weighty Experiences ; not only of freſh 

Springs near the Sea, and in-land ſalt-ſprings ;| 

but eſpecially if we conſider the numerous 
Springs, which are in the tops, gr fides of {eve- 

ral Mountains, vaſtly above the Seas level; and 
therefore not poſſible in any Chinnel tobe na} 
turally raicd ſo high , without all ſtay, or in 
= * pedimenl 
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the Eye of time grown clearer, ſeth niiidy 
more happily, as is by many ſuppoſed, - with 
out them. More craſs and thin, ſolid arid 
fluid parts are not denyed, but apparentl [ts 
be ſecn , offering themſelves to view in feve- 
ral plain and cafie methods of analyſing Bo- 
dies ; but the ſimplicity of thofe parts, ob- 
tained in ſuch Analyſmes, is not yet demon- 
ſtrated. The ſtrange Monſter reported with! 
ſo much averment to you, which ſeemsſo muchr 
to have ſtartled your patience, to wit, that a 
perſon of parts, educated only to read and 
write the Language of the Nation wherein he' 
was born, may in an hours time be taught to 
ſer down any matter , ſecret , or other, in a. 
nother language, as Latine, Greek, French, 
&c. and the Latine, or other Language to be 
true, and the ſenſe good and continued ; be- 
lieve me, though it be true, as it is, yet it is 


% 


. Not to be cſteemed worthy your leaſt diſcom- 


polure: it may be done many ſeveral wayes, 
and yet when all is done, it is but a ſlight 
of the Brain ; like many of the mimical Mi- 
racles, performed by nimble handed Egypri- 
ans, That there may be no room for diſtruſt 
of the truth of it, if affiance in me may ſo 
far prevail you may be aſſured, I haveſeen 
the whole Model 4nd Syſteme of it, in ſeve-- 
ral Languages, beſides our own : and but that 
it would make my Letterof too greata nar 
ou 
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ſhould herewith have ſent you a Tranſcript 
of one of them. In this, as in the foregoing 
Erobleme of multiplying Chymiftry ; in words 
king and containing truth ,. ſomething 
cems to be offered to the underſtanding of 
the hearer, which is an Herenlian ſhot be- | 
7ond it. Pardon the length in which I have © 
aboured diſcurfively to ſend back all the | 
art and Opjetions of your. laſt fully 


wered. 
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ſhould the Patients Urine come in a' few weeks 
to weigh more than all, both the drinks and 
meats taken by the Patient all along that timg; 


and all the weight of the Body, whenſoever* it 


was heavieſt during that time befides ? T's con- 
tract all into few, the polsibility: of the Pro= 
bleme, according to this explication , needs 
not be doubted, being an every where obyious 
work of Nature; as in the other ſenſe it ſeems 
vain and frivolous. And in refearches about 
expedients for diſpatch ; it is poſsible , here, 
as in other pieces of that ingenious Art, ſeve- 
ral Artiſts may have ſeveral methods and con-- 
trivances , to ſuck in ftill more vapoursin'a 
continued ſucceſsion , and proportionably 
condenſe them when ſucked in ; alſo to diſpoſe 
the vapours, before they are ſucked in, for. 
more expedite and eafie condenſation at after = 
as every. one has his peculiar Still, his peculiar 
Solvent, Bath , Ferment and Furnace. And 
that this point of Philoſophy were a little more 
cultivated were to be wiſhed, for the advantage. 
of natural Philoſophy, and the concernes of it 
in ſome practical Arts: for ſo hereby the diffe- 
rence of the Airs at ſeveral ſeaſons, or at the 
ſame ſeaſon in ſeveral places, might come in 
ſome meaffire to be known, by the Taſte and; 
Eye, as wall as by the Noftril :: and the con- 
cerns of Rokes, Fogs, Mifts, and Airs any. 
wayes altered , or infeed, may be hereby =» 
mor 2 
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more happily diſcovered in relation to the 


| health and ficklineſs of Man,and fo of other A- 


nimals : ſo what difference there is between the 
Breathings of ſeveral Animals of the ſame, or 


Teveral Sexes and Kinds, or of the ſame Animal 
_ at ſeveral times of itsage , reſt, motion, ſear, 


Joy, hope, love, anger, health, fickneſs , pe- 
culiar conditions, or evacuations : and the diſ- 
criminations between fimple Airs and the 
Airs altered by ſprinklings, ftrewings, fumi- 
gations, from Minerals, Vegetables, Animals, 
may be made more evident. Your tying up 
Mercary to the old Elemental Laws, 1s a true 
ſemblance of the old Mezentian cruelty ; and I 
ſhould pity the poor Fugitive, were I not aſ- 
certained from Te conſtant courſe, that as a 
ſlippery Hocas, he will never leave tranſhaping 
himſelf till, to your own confeſsion, he has 
ſlipt the Collar. Four qualities will aſſoon 
ſolve all queſtions, as four Elements ; which 
ſome of the learned Antients , vainly hoped, 
not to ſay, fooliſhly boaſted, to do. As Phi- 
loſophers diſtinguiſh between the fights of Age 
and Time ; Age firſt ſees without, and after 
not without Spe&acles : Time frft ſees with 
them, and after better without them: the Ele- 
ments were as SpeQacles in the Begfnnings of 
thoſe times, when men firſt ſet themſelves a- 
bout the ſtudies of Arts, that helped them in a 
{ort to conceive ſomewhat of Bodics 3 but now, 
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niably apparent-, - that rains, in no contempti- 
ble proportion farnith forth matter to be ordi- 
narily by channelly veins convey'd, orelle ex- 
traordinarily by a natural diftillation wrought 
up into the Springs. And as this much diſcuſ- 


# ſed Queſtion is reſolved in theſe cafic things , 
every where offcring themſelves to view in Na- 
ture ; ſo I doubt not, upon the ſame principles 


might alſo many other things, ſeeming at firſt 
fight tobe very myſterious, in the concern of 
Springs, as that which with ſo mudþ. admirati- 
on is by the rude ignorarit people cryed up and 
obſerved in ſome, having, as they term it, 


} their Ebbings and Flowings in ſuch irregular 
| ſrequency as by no art can poſſibly be reduced 
E to any certainty of account, or order : for the 
= more ſpecial and clear obſerving of which they 
Z are wont to receive the water from rhe Spring 
& into ſome ſtone, or ſuch like veſle] proportio- 
E nately bored in, or near the bottom: all which 
# in truth is without any retrogradation and reci- 
# procation of motion in irs channelly veins ; be- 
Z ingnothing elſe but an inzquality of the waters 
& iffuing from the Spring in equal times, cither 
E by reaſon of its more plenteous filling at ſome 
& times the channelly veins of theSpring as it paſ- 
{th , or elſgby reaſon it paſſeth with a greater 
| orleſſer impetus ; or poſſibly in ſome caſes and 
& Places upon both grounds : which what it hath 
y 20 it that is more admirable than the running, of 


any 
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any ordinary Brook , ſometimes with a fuller 
channel, fometimes with a ftronger ſtream , F 

| do nor yet underſtand: and how eaſily , upon: 
the former principles , this 1s explicable any 
one may readily perceive + that we may more 
zuftly wonder how ſome grave Authors came to 
be ſotranf ported with the fight or fame of ſome 
{ſuch ſprings, occurring up and down in the 
World, as in their reportsto offer them to the 
thoughts of diftant Students, and ſucceeding 
times, as containing in them little leſs than mi- 
racle. Andit the ftudious would obſerve dili- 
gently what is in nature, poſſibly many other | 
things, ſecmingly as intricate, might be capa- 
ble of as eafie explications ; eſpecially conſider- ii 
ing the vaſt way a Spring may run under the 
Earth before it break forth ; fairly infinuated 
tO 15s by the pure freſh water Springs, burſting: 
up a great way within the floud marks of the 
Sca ; clearly intimating to us, how two Hills 
at a conſiderable diſtance may both be concer- 
ned in the ſame Spring and its Courſe. And 
whereas we number and place Springs ac- 
according as we obſerve them to beval forth © 

and ſhew ; themſelves unto the day; in the true |: 
BY: imate, and upon laborious ſearch, it hath 3 
many times appeared quite otherw'% ; that the 2 
original of the Spring , has becn at a great di- 
: from the eruption , and the eruption has Þþ 

[ ok been till after the confluction and —_ 
7 Or 
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of, it may be three or ſour ſeveral Springs, -eves 
ry one carrying in it ſometimes the diflolution, 
ſometimes the ſpirit, or ſomewhat of the. firſt 
rudiments of ſome ſpecial Mineral ;. and'alto-. 
gether make up, not ſeldome, . an almoſt animi-. 
table compoſition. Your other. Quzry con-. ' 
cerning Chymical Multiplication,. or the di- 
filling of Water from a Pint troa Quart, it my 
Genius fail me not, when rightly propoſed and 
underſtood , cannot , want ſome athinity with. 
the matters we have already been treating of. 
- © For if any would impoſe that the ſame Water 
r | as by way of expanſion, without other additio- 
- © nal water or matter, might by. diſtillation be 
- © brought to a double, treble; and ſo a thouſand 
e & times as large dimenſions as before, as Wines, 
+ & Vinegars, and other Liquors, have in them, 
p © Without any further addition,ſo much Phlegme, 
S 

$ 
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| and ſo much Spirit of ſuch a ſtrength, whether 
& fixed, orvolatile ; it would require a very cre- 
# dulous judgement to allow the veracity, or 
. & polsibility of ſuch a Probleme : and I am clear- 
- i ly free, to diſown the kill or power of any 
+ ſuch Chymiſtry ; which once admitted, were 
#; It not for the {hortneſs of humane life, and the 
'F hopeleſneſs of obtaining Veſſels, and Inftru- 
 & ments large qough for the work, and conve- 
| nicncy to place them, the world-.might be in 
| danger of Drowning from the lofty. Artiſt ; as 


5 þ Wnce it as hypothetically threatned, with 
1 6 22 no_—_ 
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= (10) 
ſhaking by the noble and ingenious Mechanift. 
BuatThad rather underſtand a Probleme favou- 
rably.” ſo as it may carry truth, polsibility, and 
reaſon along with it :- and ſo -methinks may 
this be interpretable, to wit, ſubtilly to- con- 
frive, findout; -and order expedients, ingeni- 
ous helps, attd advantages, to coudenſe free, 
and open exhalations into a watery form with 
diſpatch and expeditely, eſpecially at any ſea- 
fon, or time of the year : ſo as' by 1:1is Art out 
of the arrial vapours within a limited time to 
giveany limited meaſure of water, which rea- 
ſon can expe& from Art, or without abjuring 
and putting off its 'own nature, handiomely 
make demand 'of, And: that this 1s the Phi- 
loſophy of Nature appears in every days dewes, 
the trickling moiſture hanging on the cham- 
ber-fide of the Glaſs, when the Air is very 
ſharp, and full of a nitrons coldne(ſs without : þþ n 
and we cannot rightly conceive the Idea of that Hhi(] 
famouſly known and frequently mentioned and fthe 
in hot Countries, though tare, 'yet ſometimes her 
by fad experience atteſted' diſeaſe, the Dia- 

betes without admitting/both- the - poſsibility 
of ſuch a Chymiſtry, and of Expedients for 
the more ready diſpatch of it: for without tn 
aptneſs to imbibe,” attra& and conzenle the va- 
pid exhalations, which ſucceſsively'come to be 
near and about the Patient, and that with very 
nr A NOPERIIEnY pore 
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with ſabterraneous juyces,and moiſtures, cannot 
be denied by the obſervant, who almott every 
where under ground find leſſer veins of water 
diſperſed up and down the Body of the Earth , 
and in many places large concealed Rivers , 
|ſewhere unfathomable Vaults, and Abyſles : 
Sometime ſeen Rivers intheir proper and per- 
petual Channels , make a dark courſe and dif- 
harge of their waters into the unſeen Bowels 
of the Earth: Upon the whole, in the method 
pf this explication , watersare, in the ſame 
anner ſecretly within the Earth, raiſed to the 
op of the Mountains , in which, to our view, 
hey are raiſed in the open Air to thoſe regions, 
rom whence they fall back again upon us in the 
orm of rain. And in ſuch vapid exhalations, 
t cannot be denied but in ſome places, and at 
ome times , the Mountain ſprings ranging in 
2 much higher level, may by poſsibility be fur- 

hed from the percolated ſea-water : but as 
he poſlibility of this is admitted , ſo the uni- 
erſal and abſolute neceſſity of it , may not be 
Lverred : it ſeeming hard to ſay, that the Moun- 
ain-ſprings what diſtance ſoever from the Sea , 

ave no other way of being furniſhed , but on- 
y from thence. And, I ſuppoſe, it will as un- 
afily obtain cr$dit , thatthe Sea ſhould run as 
aſt every way, ynder the Earth , to the Origi- 
nals of Springs, as the Springs generally do in 
ecking outtheir way unto the Sea, Idoubr not, 
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but beſides the Seas, there are under the eartl w:” 
many other liquors , contributing\ to the origiſ|'® 
nation of Springs , ſome having their firſt 1; 
from” diſſojution , others from Re earch 
whence, and from the paſlages thorough whit a 
they run, and are percolated, riſe very ofte mo 
thoſe ſpecial vertues and dangers of ſome pecu 
Liar Springs: and ſometimes im a ſeeming prafſ<® 
poſterous way , though very conſentaneous tt 
the true nature of things , Springs adjoyning tf 
the 'Sea are freſh, and at a vaſt diſtance from” 
cheSca, in in-land Countreys ſometimes : 
But befide; both the Seas,& thoſe other waters - 
bred under the earth; its more than probablz 
the rains falling down in ſhowersfrom Heave ” 
adde not a little to the fluſhing and continu c 
ance ofthe Springs. So medical Springs aite at 
rains arenoted for a while to be of leſs virtue} bo 
and in long droughts , 'tis uſual for very many 
Springs to te quite dried up, till rains "fall 1 
gain: and where, by long obſcure dens, cavern 
and paſſages under 2round , acceſs may be ha 
ro ſybterraneous Rivers ; ſuch Rivers, though 
lying vaſtly deep under the Earths ſurface, they® 
arc ſound to ſwell at after rains, and by thei 
accellion unto the wonted flream, frequently,” Co 
do make a moſt hideons and herid noiſe , fulfſ'? 
of terrour to thoſe in the Cavey mouth , anda 
other times unuſual. From all. which , ſer) 
ouſly and impartizily weighed , is made unde 
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Y xocky, wedge-like Mountain , fituate' along 


Ithe brim of the full Sea; but on the Land-fide , 


On) 


(3) 
pediment of percolation. Of which I have ob- 
ſerved a ſpecial inſtance in a low , ſomewhat 


at 2 little diſtance, ſet about with numerous and. 
vaſt Monntains.: in which little wedge-hke 
Mountain , though moſt part immediately en- 

ompaſſed with a Plain , very confiderably a- 


 Iboye the level of the higheſt, xquinoctial, or 0- 


ther Tides ; was a perpetual Spring of mof 
ympid, clear water , notunfamed for its fingu- 
ar medical yertues. - It is ſcarce confentaneous 
to ſenſe, reaſon and experience, to derive ſuch. 
ountains out of the Seca only by way of perco- 
lation ; which though it be allowed to contri- 


Jbute, in ſome places , to the. ſweetning of the 
Ffountainous flux , cannot be conceived apt to 


raiſe the water to an higher level than it had 


Fbefore. Not diſallowing the former therefore 


in its place ; there is yet befides it ſome other 
Original of Springs to be inquired after. And 
how perpetual Springs ſhould come to be in the 


r tops ofthe higheſt Mountains of all, as the caſe 
Jof moſt difficult explication , cannot with great- 


c 
nth 
ful 
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"Yer reaſon and clearneſs be explain'd, than by 


bringing the waters thither , not in a watry 
form, but as vagours and exhalations , at leaſt- 
wiſe the moſt conſtantly , and in the greateit 


{proportion ; after the manner ofa Diſtillation, 
3 Ordered and managed by the inftitutes of Na- 
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ture; and this without Eſpoufing the Tenety 
of our new Platoniſts , that will have ſeveral 
perperuous continued Orbes of Fires, diverſl 
graduated , for ſpecial Theological ends, con 
. tained ftill between two and two perpetuou 
and continued Crufts,or ſpheral ſhels of Earth 
_ the oneabove there , the other beneath it 
in reſpe& of tae Earths Center. And thoſe that 
know how under the ſurface of the Earth 


whether plain, or mountainous, are frequent 


ſtores , both of Materials, and naturally form 
ed Cavities, and other .Inſtruments,, ealily ac 
commodable to ſuch a work , will not conclud 
that tobe a conjefure of fancy , which not on 
Iy for its poſſibility , but the high degree of it 
probability , may juſtly claim to be entertain! 
as a moſt real and undoubted phyſical Trut 

For what doubt can be made of {ubterraneos 
heats and fires ? and hot Baths and Springs 
atteſt the, not only warmth , which is ſufficient 
for our purpoſe, but even the actual , and fre 
quently intenſe, heat, and ebullition of liquors 
within the Caverns of the Earth, and the per 
petuity, or conſtant continuance of ſuch ebulli 
tions : and as the Earth is well known to be 
furniſhed with many natural Caverns, fo it 
thoſe Caverns, for ſhape, propogtion, ſituation 


and other the like circumſtances , we cannoff 


but imagine there is great diverſity. So hoy 
variouſly and plentoouſly the Earth is water: 
E:* with 
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The Second Anſyer. 


Wherein of Sympathies between ſeveral parts of the ſane. 
Animal Body in general and particularly of the 'Sy=* 
th  pathy which 15 berween the Breaſts and the Womb : ani 
it that the ground of that Sympathy.is not founded. upon 
has the inoſculations of the Eprgaſtrick, and e Mammary 
th Veins and Arteries. That thar\ Sympathy wnſtrults 
not from the ſight of the Breaſt concerning the Sex of 


4 


eu the unborn Conception. Tet parts. of the ſame ſide 
rn more eſpecially Sympathize one with another , than 
ac thoſe that are on contrary ſides, That to found-the 
ad: Sympathy between the Breaſts and Womb, ts na” ne- 


on ceſſit y of veſſels paſſing directly berween the one part 
Cil 474 the other © but the grounds of their Sympathy may 
, be ſeveral other wayes clearly explicable, by manifeſt 
oy Arteries, Sinews, and other Veſſels. That the ſeveral 
at ſhapes of the Idoon have their original, forming, and 
Obs alteration, from the parts of its 'mutuatitions light, 
95d and thevr ſituation in reſpett 'of mir Eye: ' That - there 
rent i n0t one general original of all light... And wby; the 
fre eulightned part of the Moons is ſtsll toward the Sung 
And why the Moon appears plane and not ſpheral. -:- 


, | rs wrong the truth, .if.I: ſhould not. acs 
& knowledge, all your, Arguments and. Ins 
ſtances prove fairly the Sympathies, which. na+ 
ture has lodged in us, between ſome ſpecial 
no} Þ2rts above others; to which may be added by 
owl Fay of Declaration ; that though no part in 
re Je whole animal Body, but is of aflinuty ar 
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' "*ncern unto all the ret; yet ſome, beſides 
* their general relation as of the fame animal Bo- 
dy, have ſometimes not only orie, bur ſeveral 
_ other more ſpecial grounds of Sympathy,to tye 
b "0 link them one to another; whether from ho- 
"mogeneity of ſubſtance,or commonnels of origi- 
nal, or unity and concurrence in the ſame 
work, or concern in the ſame branchings of 
veſſels, whether Arteries,  Sinews, or Veins, 
of what kind ſoever ; each of which heightens 
the general relation which is between the parts: 
and. the more. of theſe are found inter-curring 
between any two parts,their relation is ſo much 
the more ſortifyed. But of all other,the Sympa- 
' thy which you urge, between the Breaſts andf}ſ - 
Womb, in animals is too univerſally known, 
and variouſly evident to be denyed, or doubted. 
How oft, among _-prying and ſuſpitious Wo- : 
men, . has the ſtate of the Womb been diſco 
vered from the colour of the Nipples, aud con- 
dition-of the Breaſts ? And the judgements: of iſ .* 
Phyſicians juſtificd and admired , when upon ſl 
o 
C 
E 
N 


the manifeſt intercourſe between theſe twg 
3 parts,” cafily transferring humours , whether 
- Datura], orprxter-natural, from the one to the 
; Other, they have ſometimes predicted long 'be+ 
fore the dil-aſes of the Breaſts, oxg,Womb ? Sg 
upon expectation of the ones evacuation, thg 
cure of the ;other has been ordered , and th 
oneend tins of poovery Tru? anc-ny 

ervingFr 


ſerving haw they, grow and lefſen togei ing 
heal and fade together, -become-arm 80 | 


LY 


1 | together, repleniſh'and empty together ;' ex 


| Pr when the one drains the other , the inter- 
;. | courſe between them , and'their common con- 

cern is manifeft ; however the grounds and 
paſſages wherein this intercourſe is founded | 
off and carried on, poſſibly may not be ſo very | 4-8 
clear , as by u{_la is preſumed. And though: **;:" 


15S; « h ' . ' -* ._ x $f p 

*E I honour you for honouring the Antients ;'it is -*- | * 
ns oe #0 els nm 
now clpccially leſs clear* then ever ; that the 


| undeniable confent and ſympathy , which is 
>| between theſe two parts, hasits foundation.in 


"|| the inoſculations of the epigaſtrick veins "and —@—=- 


1} arteries with the mammerycs '; Except '. we 
will ſo farr degrade the examinations 'of rea- 
ſons, "and trials of experitnce, asto "make 
What 1s antient, , to. bs therefore indifputably 
authentick ; *Concerning the (ſympathy: *6f the 
Breaftsand womb as held by the Antients)there 

;|| are two things well deſerving ſerious 8 fiir> 
off. $ HE: < 

ther conſideration : For hath not this ſympathy. -.. +I 
ON . of Fo _ 3: 1. > IS 
been rackt beyond its nature , and tentered - '- } 
beyond' the truth, of what it isable to bear, |} 
or diſcover 5 when, upon the view of ' the, :. }] 

Breaſts , declarations and' predictions are made;, 1 
.Not only of conceptions ;'& abortions in gen 
ral, with a probable prognoſtick of the tine 

and event of the feare 1 abortion ; but alſo from 
the difference ofthe Breaſts on each tide”, the 
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ſexe of the conception!, or abortion is peremp- 


torily limited 3 and when twins. of ſeveral ſexes 
hayebecn conceiyed;, the twin of whether ſexe 
ſhall alone be aborted. is, forcſheywn;” in that 
rare &--unuſuall; caſe of abortang. . one twin , 
and compleating the due months of geſtation 
with the reſt? Not to allcadge. more of theſe 
3mpertinent medical.” Enthuliaſmes ; ſuch 


groundleſſe and inconſequent deductions , as | 


they- are cafily received by the ſuperſtitious 
who yawn after things novel and ſtrange, an 


blindly ſwallow what is offered without either 


przexamining by the eye of reaſon , or pro- 
Ving them by the przmaſtications of experience: 
ſo I doubt not but to ſober :minds they will ap- 


pear an apiſh_overhugging the truth, to the 

ruine and deftrucion of it : an overchurning a 

| {erious , ſecret , true . obſervation of nature 1n- | 
Þ) | 


to ranckneſs and fallity ; and a prezpoſteroys 
orafting a wild , wandering fancy. upon the 
moſt cultivated ſtock of ſober , true, and cer- 
' Eain- obſervation. For ſince men have ſet their 
minds to learn out of natures unwritten books, 
as well as out of the writings of Authours, 
what. hath been more uſual than to find male 
and female conceptions indifferently on .the 
one or other fide, or horn of the womb? 
And though againſt experience no Argy: 
ment ought to avail; we ſhall. not title 


what they ſcem to have to fay for themlelvesy | 
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That the fefe prieparing! veili tiſerl Tian! this 
Emulgent 'only j\' which- my be ſliſpe&ted?,"'to 
be a weakning of 'its 'power and -'influxion $ 
whereas the: right prepiritig, or ſpermatick 
| vein riſeth immediately from the great difcer- 
| | Ying Trunk, of 'which the aforeſaid 'Eniul- 
"| gent is but an offfet. All this is generally -and 
: in moſt Bodies true : and in former Apes , with 

Z the gloſlineſs of its probability , carryed away 
jj the minds and judgments'sf moſt: but now 
- | upon more cbrijous' ſearches made irito * the 


"| Bowels, and heart of nature; the ſophiſtry', 
= & weaknes of the former Argument manifeſtly 


appears ? the ſpetmarick veins, iFatly be'ſ6 plek- 
| fed tocontinue that nams , "being only reducing 
. | velsels, and carrying forth from the via fon- 
| tain nothing at all' to the Teſticles ;* womb} 

Ovaries, or otlier organes of generation; as 
hell inay appear by obſerving; the niotion of 
the juyces contain'd in theni ; notifyed from 
the fide of which the tumoutf 'arit fulies Tad- 
ks 4cnly upon an intercepting ligature #athereth, 


rs nd the different riſe 6f theſe ſpermatick veins 
is more aptly teferred to the indire8 finnation 


of the diſcehding Trunk there 5 which uſually 
| at the loin* inclines a little rather to the 
"} right fide-, making -the left Emulgent ac- 
cordingly , tobe commonly a littlelonser' than 
F therichts ſous for a long tender: venal' veſſel 
to have had its original' ſ» obKiquely* yeriote , 
705 D 2 and _ 
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and floping: over the, fore Hodzes ofthe: Rack + 
bones; , might not ſeem Thfficiently ſecure l 
however inthe more ſtrongly coated arterial * 
veſſels, it is not withſtanding otherwiſe -. the 
right and-left ſpermatical arteries both riſing 
conſtantly. from the deſcending branch of the 
Aorta. That Argument ofthe right fide parts. 

' being , fkronger , hotter , nimbler , &c. than 
thoſe on the left fide 5 annexeth an incoherenc | 
ſequel , to a Truth which'is'meerly accjden- 
tal-: . the ſpecial ftrength of the right ſide parts 
not being any — priviledge , but an ad- 
vantage acquired by exerciſe-, ofe and educa- 
tion ; andby the ſame method , as cafily trans- 
ferable to the other fide. And if at any time 
Twin parts be not equally concern'd , it is be- 
cauſe. there is not equall- relation tothe fides : 
ſo the Ovary of that Side to which the Con- 
ception is more principally affixed, in many 
females is of a fleſhy ſubſtance , of colour like | 
Sanders, or ſomewhat brighter , the other all 
the while remaining without any alteration as | 
a cluſter of watery Blebs & veſicles. But more 
particularly in the Copulations of mankind, 
all ſuch conſiderations of fides muſt of neceſlity 

be obliterated ; the right ſide of the one Pa-It 
rent being applycd to the left of the other , and 
ſo on the other fide, the left to the right. In 
all this we deny not, but right fide parts have 
more ſpecial relation to right fide parts, when 
" = the 
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the parts twin , and are double : but to parts 
which -are fingle , and pofited in the: middle, 
Twin parts have equall relation. So as upon 
the whole matter, the diſeaſes of each parti- 
cular Breaft ate more prone to be transferred to 
the ſame reſpective fide of the womb., and 
thoſe of either fide of the womb to the reſpe- 
Rive breaſt ;- of which -are moſt apparent foot- 


ſeps in the fabrick of nature: for though in 


ſome veſſels, as Blood-ycins , water-veins, 
chyle-veins, arteries , &c. this. diſtin&tion of 
ſides be again loſt and confounded" by infer- 


tion into ſome common Trunk, before they 


can be traced from the one part , to the other 


_ collateral part.; yet in ſome' other ' veſſels 


without any ſuch confuſion in the- midway , 


the ſame collateral veſſels ramify' themſelves 


diftintly unto the parts all along on the ſame 
fide :- as is moſt manifeſt-in the viſceral finew , 
or wandering pair : but yet hereby 'is not ope- 
ned any window to ſee into the ſex of unborn 
conceptions. And , as herein Idefire to reve- 
rence antiquity , but follow reaſon ; ſo upon 
your more ſerious thoughts, I doubt not but 
you will judge, with me, another Pointupon 
this ſubje& very well worthy calling in Que. 
ſtion : and that is the much noyſed ground 
of this ſyrfpatly between the Breaſts and womb;z 
{aid, and formerly thought , to be the inofcu- 
lations of the mammary veins and Arteries 

OT. D3 ___ with 
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vich the Evieatriks, It is well known , how 


many; lateral heterogeneal inofculations, , ibe- 
tween Arteries and Blood-yeins-, have been 
introduced by cloſet. Anatomitts ; ' while » 
Blaudleſs ſpeculations ,. they formed AACUre ..AC- 
cording'tg their reaſonjngs , to ſolve appearing 
phanomena's; s ; inſtead of forming their reaſo, 
nungs according to what they ought hrſt to have 
obſerved in nature ; the yerity, and authority of 
all. which', among Anatomuſts at ſharp, , that 
Carry their ;Eyes:in their hands , and will be. 
much - however formerly folemaly, and fox 
ſingular purpoſes, placed in and very neay ſe- 
yeral of, the chief Bowels : yet the fumul- 
tous #ſtyation which. this Hy otheſfis conti- 
nuglly placeth nature: under like the mecting 

two contrary ſeas, may be ſufficient , in 
reaſon alſo., todecry and diſcard it : for which 
reaſon alſo. lateral homogeneal inoſculations 
of bloud-yeins with | blond- yeins:,..as, they are 
frequently found. , ſo: the may as cahily. in 
y 45 be admitted. - Bur the inoſculations- in 
the Queſtion being final ; 1 wave theſe that are 
lateral. And final inofcul ations are; on all 
hands, agreed to be. in amanner impoſſible to 
be ſhewn ; becauſe, when granted ro be , yet 
there where they are , the veſſels-are ſo mi- 
nute , and lender , that it neither.can be eaſy for 
the quickeſt ſight , nor the moſt cautions 


hand 


hand , either , without hurting them , to come 
at the veſſels; 'where they are:inofculateds,: or 
to diſtinguiſh the veſſels: when heterogeneal at 
their inoſculation, or to-:Hiſcern- a final in+ 
ofculation', : whether of veſſels of the lame , or 
of different kinds:::Soithatthis whole Queſtion 
about final inoſ{culations - being to. receive. its 
deciſion by the judgment of ireafan ; ſuch. fiwal 
inoſculations as -are- homogeneal:,; as of Azr- 
teries ! with: Arteries! and!:Bloud-yeins with 
Bloud-veins of the ſame Trunk, ſuch aslin this 
Point were underſtood and intended by - the 
Antients, are no way capable of deſence. als 


 lJowance, or juſtification'at 'the Barr -of. teas 


ſon ; for it experimentally, and'to the eye-;/ap»+ 


pears, that if any ſuch-inoſculations: ſhould 


be ſuppoſed , the ſame” Humours at the fame 
time , from the ſame place; ſhould move two 
contrary ways, to wit, both'to ,! and from 
the heart, ahd/in veſſels :cifing from ,.. or ga- 
thered at after-intos., the ſame trunk :. in which 
account, the lung vein ,:. the:hollow vein, and 
rhe port vein ,-though all ofithem bloud-veins, 
yet- becauſe of the diverſity: of their Trunks, 
dte'ts be eſteemed as heterogeneal. And -finall 
homogeneal inoſculations generally, and there- 
fore alſo between the Mammaryes and Epi- 
gaſtricks, deing thus everted ; the old doctrine 


oncerning the ground 'of | the | ſympathy | 


between the Breaſts and womb cannot be re- 
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tained. And | 
:heterogeneat inoſculations 
this ſympathy will remain. firm and clear asiof 
old ;- to wit by making humours to be trans; 
ferred from - the womb by the Epigaſtrick 
arteries and mammary veins to the Breaſts , 
and by the mammary arteries, and Epigaſtrick 
veins from the.-breaſtsto the womb ; Iſuppole , 
that: though. ſuch:inoſculations be not , as the 
other, impoſſible , though undemonſtrable to 
ſenſe , yet upon. mature conſids-ations , theſe 
will not be pgs ſuffiticnt to found this ſym- 
pathy ww 


the ballance , even; ſuch heterogeneal and 


 finall inoſculations do rather hinder the trans- 


ſerring. of humburs from the one part to the 
other : tobe ſure, look how much falls, or is 
any ways drawn into. their capacities and ca- 
Vities;,:: cannot” by them be ſo transferred , bur 


is otherways diſpoſed. of :, for the mammarie 


veins carry not to the breaſts , but to the ſub. 
clavians, and fo to the heart, and the-mam- 
mary arteries carry not to the-breaſts, butto 
the Muſcles and. parts on the forebelly. In like 
manner the womb will appear equally uncon- 


but 


{trick veins carry not bloud unto the wom 


unto their. collateral lliacks, and ſo to the 
Heart: and the Epigaſtrick arteries carr 


not 
bloud 


we lay the matter ſeriquſly in 


'homogeneal , the ground of 


cerned in thoſe veins and arteries: fcz the Epigt- > 


& ries, as the womb it ſelf. And 


; ” hk £ 4 Ws I 
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the Muſcles lying on the fore part of the belly; 
And of themfilve , neither ates bloud- 
veſſels reach the womb, nor either ofthe Epiga- 
tricks the breaſts; ſo as \, * notwithſtanding 
any thing in theſe veſſels, we ſeem to be 
in the dark as to the grounds of this confelled 
ſympathy.” Not to add, that in many Animals 


'& ſome, and, in ſomeall , the breaſts ate quite 


+ out of the way ofthe CD , on the fame 
© fide of the Epigaſtricks with the womb ,"gnd , 
Z on that fide, as farr removed from the capillar 
£ terminations of the Epigaſtricks and mamma- 
profefſedly 
7 lunderſtand not , upon what neceſlity the vel- 
& ſels founding , or contributing to the {ym- 
& pathy of theſe two parts, muſt needs paſs di- 
EZ retly between the one part and the other ; and 
& may not as well here, as in the ſympathy of 


. ® other pon be .admitted ſufficient for this pur- 


Fro ſome ſpecial. branch, or .; 
| #Z And veſlells thus related, touc 


y their common concern and-relation 
eneral trunk, 
ing and 'termi- 
= nating in theſe two parts , are not hard to be 
found in ſeveral kinds ; as atteries and finews 
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3 ro conyey like matter to both theſe-parts : veins 


_ # and finews tqreduce whatis improper , ſuper- 


- © Avous, uſeleſs , or redundant in cither, or meet 
-K and aptto be transferred from the one to the . 


- — — _ 


| Other : in which both camo bur be _—_ 


cdpfiant , or at... ſome ſpecial times between 
la9}s 3{ Or all, of. Te of their parts : Which as 
is: ,5agraznd of the matyration & cxalting 
efiths(s;parts-together fo thereby the Bodies, | 
and, paſſages of both.,,. arcalike Open, 
£:the/ rec PHION like - humours : : and. the 
jo conform. ſubſtance. may be the cauſe why 
- Vital emanations & irrediations which 
the; generative ,parts receive, from the - parts 
which.- Are! \pringipal. ; when , T av, thoſe vi- 
tal; emanations Come to be remitted and refle- 
aed back. again from the. generative parts t 
all. the reſt of the body ; then, above al foes 
the breaſts gather into themſelves powerfull 
thoſk, forces of nature, which are {o reflec 
back-again from the generative parts univer: 
fally. to. the parts of the whole. And ſuch a 
cousls ji as I have: hinted , is both plain- by 
view: ; undeniably ; certain , and Tamiliar in the 
ulual,, method of. nature; A the, breaſts, above 
ORs: -Waxts , bein exonerated by the evacul: 
tiqns-of the-womb and the evacuations of the 
womb , more eſpecially then of other parts, 
being diverted by the. excretions of the breafts: 


ſo. that theſe being the common and troddeii, 


paths of nature ,: there, cannot uut remain an 
9PeR, way alſo. fc pr the- tranſlation of other mat- 
Oh 


=_ % And chps by the Manynaryes and Epi- 
* © gaftricks 


"Hi eqmeat, _oftheit fi ndilgr athpadions F ws 
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lated , I bave above, ſhewn ,. that ſuch con-: 
yeyances cannot be made ; yet, nothing hin- 
ders;,, uay / £15, very apparent;, that ſych tranſ- 
lations; may be aptly. enongh mads , nay na 
doubt arg made ,, by. the thoracigk and prepa- 
ring veſſels ; to wit , by the Arteries aud ſome 
finews direQly,, as bringing humours dircaly: 
unto the parts , and, by other finews and veins 
more, indirectly , as: they ;ax6 apt to carry , or 
nat carry, away What has! by other veſſels been 
trans{erred from. one of theſe parts unto the 
other. I had. difcourſed theſe things ſhorter , 
if I had not been. concerned to. quit,my ſelf of 
ralhne(s , with which you had-attainted me for 
ſceming herein to have made; a- defection from 
the Antients. F ſhould aſsoon | 'defend- the 
Moons Eclipſses to be a celeſtiall fainting, 
and planetary ficknefs, and: to-be., cured: by 
Cymbals, Drums , Cornets \and Trumpets; 
becauſe the Antients thought ſo. Yet for the 
lame' truths ſake I account my fe bound: ta 
juitify! the old Aftronomers in'the' cauſes' by 
them aſſigned of the ſeveral ſhapes - of the 
Moon, as depending upon. its mutugtious light, 
the proportion in which it is received , 'andtho 
poſitions from which it offers its: ſelf to our 
View.; all conterning the Earth in. the ſhapes 
of its lucid parts, fave in its Eclipſses ſometimes 


when.itisat the full , being the produd _ 
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beams: as it borrows from the-Sun :; ſeeing in 
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not of opinion/ with''many-, that there is but 
only one-foiintain of light , which is the ſun; 


_ towhich by imaginary Tefra&ions., and: re- 


flietions ; and ftrange labyrinthzan windings 
they 'would- referre-all other lights; fending 
the moſt plorious* of the: celeſtial Bodies a 
borcowing 'ts6-' this: fountin 5- while . evidently | 
ati theſe' inferiour Regions',, in the mineral, | 


vegetable andanimal: Kingdoms, &c. not to 


ſpeak of the celeſtiall flanics , ſeveral ſpecial | 
fountains'oflighthave been, and are frequent- | 


- 


 Iy-obſerved ; though ineither ſo full , nor-dura- | 


ble;, - and iperperoal as -thoſe above. However | 
we cannot but confeffe» the: Sun to be the-Foun: | 
tain of the - principal:Þunar lights as-another | 


more! faint light diſcernable- i al parts-of its | 


body at whatſoever age ; ſo it be out of the 
Combuſtion of 'the Beams of the Sun , which | 
lye betwixt us and the Sun, or the Beams in} 
vicinity to-them , cannot be denyed to be innate | 


- vito /it-+ And"the: roundneſs of the Moons | 


and Suns bodies , -being evident to the Eye in| 
every pofiture/ and revolution, and apparent| 
in. Solar and Lunar Eclipſes ,' beſides - feveral 
other demonſtrations of: their rotundity'; * it: 
follows from - hence by neceflary conſequencs; 
that the Moons body cannot ve -guilded all 
over, at 'the fame time ,. with. ſuch luminous! 


any 


_ any two ſpheres , in whatſoover:: 
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{ one without the- other, there; is RilFa certain 


part of the ſurface of the one , unto which with- 
out. penetrating 1ts body from noipoint of the 
other can be drawna ſtraight line;, -as:is ccaly:to 
demonſtrate. And the magnitude of the bodies 


. of theſe twa Stars , being .confuledly ug 


the one unto the other ,, and:the -Suns thelar- 
ger ; it follows: in. like manner-by the fſawe 
neceſſity ,+ that though all the Moon carinot-be 
at once enlightened by the barraw'd Solar light, 


yet atall times ,- more :thamhalf of the Moons | 


ſphzral ſurfate;, 'is-ſo-eplightened;- except in 
thoſe caſes when the-interpoſitioofthe earth, 
or other opake bodies , obſtructs the: :folar | ra- 
. . ' . w "= AF "HR Þ 
diations' from falling _ it: Har > lolser-, 
and a greater ſphere be: put; andadapted-into 


an lI{oſcelary Cone, whoſe Axe1s perpe licy- © 


F 


lar to the circular Baſe at-irs Center , the Lines 
in which the ſurface of the Cone toucherh the 


ſurfaces of the ſpheres , ſhall be two: Circles 


leſs than the reſpeRive' greateſt Circles, -each 
of its own Sphezrs as is-not hard to demonſtrate. 
And it- is as apparent , that the Iforrhopi- 
cal center of that part of the: Moons ſurface , 


Which is ſo fſolarly enlightened , is ſtill the 


point direaly obverted.to the Sun ; thorow 


enlightened part of the Moon being ftill-to- 


- 
»y 


fe __ I « <4 $4 Ad ” 7 " 0 ROTEBS* « 
r OS XK - "A" ; > F014 ie. OE "_ BE" 
RT Ti Ont 


#4 


_ Which point a ſtraight line drawn between the - + 
centers of theſe two' Stars palſseth. So as the 
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wards'the: San; no' wonder , if in their con- 


jun&ion: the Moon 'cannot be - ſeen atall ; 'as | 
chiefly: becauſe: of its combuſtion , ſo alſo be- | 


cauſe the enlightened fide of it , is turned away 


from us towards the Sun : that though, by 
deſcending into deep pits, Stars above the | 
Horizon may be ſeen at Noon day, yet the | 
Moon in this caſe cannot by ſuch helps be-in | 
like manner ſeen, its 'dark fide being to- | 
wards us ; and the moſt that our Eye can at ' 
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any time at one view ſee of the Moons: ſur- | 
face , being ever leſs then the half of it, | 


as is demonſtrable. Upon the ſame grounds, 
at: the Oppoſition ', 1. e-'full Moon ,- the 
enlightened: part of the Moon. as it is: to- 


wards the Sun, fo it'is towards us alſo, from || 
whence follows, 'that all, that we can then | 
ſee of the Moon, is enlightehed , and ithat 


much more of it is enlightened , than' it: can | 


be poſſible for us to ſee. In the Quadratures, 


whether of increaſe , or decreaſe , the ſtate and 


politure of the enlightened , and unenlighten- | 


ed parts of the Moon, in reſpe& of the Sun 
and us, offer themſclves in aleſs entire , divi- 
. ded, middle manner: to wit, the parts of the 
Moons ſurface obyerted unto. us are but , as it 
were , half obverted to the Sun , and the parts of 


the Moons ſurface obverted to the Sun are bur, - 


.a5s it were, half obverted tous : ſo as what is 
 obverted to us in the Quadratures-is, as-it 
: : were 
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were, half etligtitent. AHA ah Mace | 
arid <4 btfiet-no&t! Cardirial' tfifics ; ths denies 


Y | 
| chat the Moth $6.46" the fol?! 16 anvels thas 


pots Ihe lie" Moghs Turfxce tbhicitsd 
io 1667 18" by ths Bi ehiighoghed': ah3th 
ir ftoar' 'is-t6 its” 


nearct the Moon s Change, wheth@ 
paſt ;' or to £6hte'; To. 'muth'"'the Teſher "part 
doth 'the Stn tnlighten of the 'Mootis' furfaes 
obverted to us. And that theſe things are 
really ſo, may be from hence confirmed : at 
whatſoever : Age of the . Moons creſcency , or 
decreſcency , if you obſerve its luminous 
arts ſeen by us , however horned , or 
vt We , the Sun 15 ſtill on the luminous fide 


of the Moon. Now the cauſe , why the 


| Moons luminous parts appear plain and flat, 


rather than bearing vut, like a Sphzral ſur- 
face, or a portion of a Spheral ſurface, is 
becauſe the inequality of the viſual beams, 
between the Eye and the ſeveral luminous 
points, is not ſo proportionate as to be diſcer- 
nable by.our ordinary fight: for without ſuch 
inequality , to be diſcerned in the viſual 
beams, neither ſenſe, nor reaſon can conceive 
true Idea's of a ſpheral ſurface. And. upon 
theſe Hypotheſes and principles all pheno- 
mena's concerning the Moons ſhapes, as to 
magnitude , proportion , continuance , fitua- 
tion , alteration, alternation , being perpetual- 
LE accurately ſolved ; the Novelty which 
_-  - Ss would 
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Fouls dethrone this dodrine ſo apparent , ſora: | 

- tional, and unconyincible of the Anticnts, as. 

- it unworthy the acceptance of the confiderate 
and judicious , ſo ir cannot but be unmeet for 
them. to impoſe and oþÞtrude upon others ; to. 
omit the groſſe inconfiftency involved in it, 
which 1 ſhall in my next at large unfold, if. 
theſe things fall ſhort of giving Satisfation. 
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Ss The third Anſwer. 

That there are freſh waterſprings at the bottorns of the rofl 
anticnt ſeas. Whether —_— by frequent Sg 
it ſelf, and often redultion oe not ſomwhat of uts 

owers and virtues ? That the Doltrine and being of 
the four Elements , as unmixed bodies by their mixture 

. making up all other bodies , is not unqueſtionable. 
In the four Elements may be allowed to be the general 
and moſt common loages of the Worlds firſt Elements , 
bat themſelves at the moſt can but be allowed to be bnly 
ſecondary Elements, How nature may ſo ballance the 
fir ſt or ſecond Elements by ſume ſpecial Symbolical pro« 
perties among them, as to elude all the endeavours 
which art can poſſibly make for the bringing of the firſt 
Elements to view andlight. That the number of the 
four Elements and of their properties or qualiies ſingly 
or in Conjugations aſcribed to them ſeemeth inſufficient 
ro veſt them in the right of firſt Elements ; upon the 

| knowledge of whoſe natures, all Phyſical phenomena 

ſhould be capable of sxplication. That the antients ſcam 
to have allowed a greater number of firſt Elements, A 
conjefture what the antients might rationally at firſt . 
deſign at their firſt introducing the Doftrine of the four 


Elements, 


SIR. - = 
Hat freſh water ſprings lye at the bottom 
of the {tas, both frequent , and with 

flaſhing iflues ; is to me upon ſeveral obſerva- 

tions , not .undiligently a , a5 abſolutely 
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(34) 
_ certaint, as to you it ſeems impoſlible : and this 
I judge not only in the ſeas, which have made 
inchroachmentsby iimundation upon the antient 
bounders of lands , . which before were plen- 
teouſly up and down watered with ſprings ; 
butas well, there being the like reaſon, in 
| thoſe ſeas,, which are able to plead the higheſt 
and moſt antient preſcription, and cannot be 
any other wayes chargeable , then in their 
dayly fluxes and refluxes. with the leaſt new 


nvAg of the earths boſome , and of thoſe 


wells « .,coldboiling-natural ne&tar , with 
which it 1s uſually. there ſtored. And why 
ſhould natures opening a vein of freſhwater 
into the ſea, ſeem ſuch a ſea monſter when at 
land. we ordinarily meet with divers {ſprings , of 
different virtues and originals, meeting at after 
together. in the ſame channel ; from their con- 
courſe. and mixture conceiving ſecret virtues , 
manifeſt alterations , and ſpecial properties, 
as ſtrange to the. illiterate and unexperienced, 


and generally wondered at : the moſt , as the” 


boiling heat appearing preſently- in the ſud- 
denly mixt Oyles of Tartar and Vitriol, though 
cold , when poured together. I ſhall not urge,, 
that ſome., would have. the ſeas, , proportio-, 
nately to their depth, frelh at the bottoms I 


only niove , if this benot-more eaſy , to be al. 
ſented:to, then what is dayly ſeen, and there- 


| tors not to bs 'queſtioned un point of truth, 


that 
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& | 
that the {6a falhes &c:i:Thowugh continually | lt. o_ 
ving in. that briny pickle-remain_ ftl however: 
freſh : 'many times the ſca-fowle;, ;that moſt= 
what fly but about it ;;4dmertimes ſwim!', in the 
ſurface of it, ſenting and: tatbihg.much ftronger 
of the ſea, -than: the:alh- that live; deep: and 
conſtant in it. But Experience beitig 'the grand 
Umpireſs in the Queſtion 11 alſurance of its 
convictiveneſs , I forbear at-preſent::For your. 
reducitig of Mercaryafter all operations of fre, 
whether actual , -or-potential 'uponLit, -I have 
no reaſon to cheriſh ſuſpirions of the truth of 
ſuch performances : but that. reduction; ſhall 
be ſo perfe&, as to give back the 2eycnry as 
abſolute. in All virtues ; as it. was ,-: or. could at 
-frſt be delivered , willinot be cafily conſented 
to, by thoſe that know4thartfire burns:the*chief 
wing upor! which in Amalgames cMercury Car- 
ryes/along with it Gold andthe force of firs 
upon it,-is fifti the nature-:of a rapes robbing ' it 
of that" virgin treafure ;: to which. the: noble 
mettal is {6 ſequacious; which onceJot, can ne- 
ver be -teftored again tothe defloured Mercury 3 


_ asin all volatiles that which is of. nimbleft wing 


flyes firſt; arid the higheſt ſpivit firſt : 'and when 
an impregtfatior; is to be tnade 'by firerhe work 
6f PhiloſophyUs judged-chiefly to lye in: the 
26yernitg'; -of thehririg;'that , like the Sun, it 
fray give enlivening heat , and not- become , 
as a deſtroying Eletmetif/ The reaſon, why ſo 
£9L. os | of * few 


| G6) 
few are acquainted with the excellency and 
prerogative of this =_ Merenry, is becauſe 
generally it-is a fire-burnt Mercury , which is 
at firſt delivered tous. Lomit that in a thouſand 
inſtances, after Art has ſeparated the natural 
| union of parts ,, though it may again unite 
. them, yet that re-union will in many points 
fall ſhort of the firſt natural union. ' But why 
does it ſeem ſo monſtrous to you , to call in 
__ the exiſtence of the'four Etkements , 
It being a doctrine , which in all Ages has 
been attended with doubts? if you think you 
can ſhew as Air, and Earth and water, yet 
what ſhew can you make of Elemental fire ? 
And fince the diſſolution of the Orbes , there 
being no Concave of the Moon , what region 
is defigned and intended forit ? I wy ro 
both Hearths, and Altars, are too low, to 
be the proper Sphere of this high Element. 
And upon the whole, as little can be faid for 
. any ofthe otherthree asforthis : the State of 
the Queſtion and controverhe being rightly un- 
derſtood. For it is not fre that is Ionied , Or 
Earth, or Ayr , or water, but all as Ele-- 
mental. How great a {hare and proportion theſe 
have in making up this part of the worlds. 
fſteme , is too evident toſenſeto be called in 
Queſtion: many leagues of Earth , or ſea, an- 
ſwcring to cach ſingle degree : but that theſe | 
four arc the firſt uncompounded _— 
| ics 
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' conſiſt, and are made': ſeems, from hence , 
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 niſhed with all variety of Beings, What a nume- 
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(099) >. 
bodies , of which all others by their mixtion 


to follow by a very fickly conſequence. Not 
without ſolid conſideration, and ſufficient cauſe, 
did the Antients honour the Earth with 
the Byle of the All-feeding-Earth : what innu- 
merable vegetables and Animals ſpring,live'and 
grow in its boſome , not to touch at the ineſti> | 
mable treaſures lodged in its bowels ? Others , 
and of the worlds ſages , with honours not une- 


qual, affign unto the water not only Beauty's 


birth, but the Riſe and original of all things: 
and every moment convinceth the uſe and ne- 
ceſfity of Air &c. Theſe are Arguments of - 
their univerſal uſe, concern and excellency, 
but do not prove their Elementalneſs, no more 
then that one Tree is the Element of another , 


becauſe the one is engrafted into the other, or 


that the mother is the Element of the child , 
while it lives annexed unto her in the womb. 
That in theſe are the general and moſt com- 
mon Lodges of the worlds Elements, from 
which cach nature may furniſh it ſelf with 


\ Whatis convenient for its being , nutrition and 


growth, may. cafily be conſented unto : but 
that theſe-are the very Elements unimixed and 
AR , Will be an Herculean task 
to make forth by any Argument , or experience, 
fo long as each in its region appears reple- 
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yous diverfity of 'Earths are tobe:found in the 
Earth', :of diverſe golours, weights, virtues ; 
ſome healing , ſomeiſcguring , {ome binding , 
ſome, Alcxipharmical , ; beſides, chalkes, and 
Marles;, :and ſeveral clayes, ſands and gra- | 
vels:', +nbble quarries, rich mines , coals, 
bitumes :anarcahites.,/ ſalts, minerals and me- 
tals?: fo.in watet; -all- coagulable vapours and 
exhalatiofs 'mest' condenſed with the alluvion 
and difſalution of yarious falts' and other mi- 
nerabs ,: together with: manifold ſubterraneous 
Oyles ; and:ſpirits 3» whience! the wonderful dif- 
ference of their weights , ſents , colours, . tafts, 
confiftence and operations. In like manner the 
Air ,\ what is it but an-uncertain ,' vaconftant, 
randome compoſition of all ſorts of fumes and | 
Yapours; according ta the nature and poſition 
of the: 'Atomes diſperſed in it ſometimes clear , 
ſometimes cloudy ,::fometimes healthful, ſome- 
times peſttlent ,, ſometimies delighting , at other 
times offending the ſenſes ?_ And as difficult 
will it be to Sd anddhew any uncompounded 
Fire: But you willſay: ; that though theſe be 

' not Elemental. Earth-.: Fire, Aire and Wa- 
ter;it hinders not bur there may be fuch Beings , 
and bodies; :] an{wer.} I'have.no abhorrency / 
againft:the. opinion ,># ſo by any,pradtice, of 
jn any diflolution::thefe Elements could butibs 
theyn ,znd thoir fuſkiciency ts cxplain tho 'iphas 
Romengof gature'2'biit theſo parts arhichi, pes 
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nerally in difſolutions: are offered to be ac 


cepted for theſe Elements , appear ;nothing 
lefſe, and, beyond all diſpute , very diſtant 


from uncompounded natures ; and the analo- 
gous parts in ſeveral diſfolutions, as different 
one from another , as one of the Elements, can 


be from another Element ; which is rephaghuprt 
to the nature of frſt Elements ; as 1s .u 


* 


and truly urged againſt ſalts , ſulphures an 


Aercaries to put by- their claim in firſt Ele- 


mentarineſſe , in the mixtion of bodies 3. Viz. 
that in ſeveral diffolutions ,, the no 


« a+ SS... 4.7 


Theology ; or as before.,, as the; pongpel | 
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more qualities , 
them , gught by the ſame reaſon to prove a 
'far greater number of Element: 
how yainly light do they render themſelves, 
that , by four 0! 5 
. qualities”, ſeek to ſolve all the -phanomena 
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mit us to ſee the firſt Elements naked fo cy- 
riouſly ballancing them in their connexions , 
that allattempts of Art, for their diſcovery , 
ſhall be eluded : ſo any Artifice to reſolve and 
anatomize a natural body into its firſt princi- 
ples, grounded upon the fixedneſs and vola- 
tility of the parts , is cluded, if rſt, or ſecond 
Elements of the ſame fixednes, or volatili 

be connexed : fo if grounded upon diſsoluble- 
neſs in a certain Menftrue , it is eluded by con- 
Texing ſeveral firſt , -or ſecond Elements aqual- 
ly diſsoluble in that , or the like Menftrue : ſo 
corrofious by ſeparatories , fumigating , anoin- 
ting, cementing are all eluded as to the bol- 


ting forth of the firſt Elements, if they meet 


with ſeveral firſt, or other Elements #qually 
paſſible in thoſe operations. And the very 


number of the Elements has not ſeldom. ren- 


dered them unto me very ſuſpitious , that they 


could not be firſt Elements, For by what fair 
Argument ſhal the Quaternion of them be de- 


monftrated? if, as is uſual , we argue from 
qualities , whether ſingular , or in ſymboliſmes , 
I feenot how this number can be-maintained: 
and more conjugations of 


And alas, 


four conjugations of diſputable 


which 
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which are in the world ; of the Loadſtones 
ointing northward , its drawing untouche 
Reel , the Load-touched fteels drawing of 
other ſteel , the' bleeding of the ſlain at the 
preſence of the Murtherer , the moving ofan 
untouched Lute-ftring being Uniſon , or ina 
ſtrong conſonancy ftring that is moved, the 
linking of perſons drowned the firſt dayes, 
and then floating to the top at after, they 
have layd ſoaking ſo long in the water , the 
Cramp fiſhes aſtoniſhing the Fiſhers hand at 
the long diſtance of line and Angle , the 
ſtrange Ebbings and flowings of particular ſeas 
and ſprings ; and a thouſand other? Upon the 
old principles , how lame is the dodrine of ſo- 
lidneſs and fluidneſs , of opacity and tranſpa- 
rency., in bodies ſometimes of the ſame ſo- 


lidnes, ſometimes of the ſame fluidnes , be- 


fidesa million of other inſtances , whoſe reſo- 
lution mateth the do&rine of the four Ele- 
ments? However miſ{-underftand me not. as 
if I denied Elements, or firft Elements : theſe 

muſt either be allowed , or no mixtion ; of 
which we have lucide examples in every cor- 
ner of the world : for it was a Golden-rule in 
the ſchool, which now Iam oppoſing, that 
the ſame, oglike, as ſo, working upon the 
ſame, or like; as ſo, cannot make any alte- 
ration : that I ſuppoſe I have good reaſon not 
to be forward to embrace the new received 
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ſqns of Eminency and parts , that there is 


only. one Element of all things licked into 


ſeveral external ſhapes and forms. But this con- 
troverly not concerning your judgment , it 
were. trouble now to. purſue an impertinent. 


The reſt Iſuppoſe , any where defentible , 


ſave at Stagira ; where Fire muſt burn, Air 
yſ{on , Earth bury , and water drown , what- 
oever. ſhall be ſuſpe&ed in , or alleadgea 
aint the Traditions of the imperial Philo- 
opher. Howeyer my thoughts are ſtill com- 


ported to yield up themſelves to that doQtrine 
upon the firſt clear and experimental demon- 
tration of it; if any ſuch might be hoped. In 

the, interim I want not fair. footfteppings in | 
the Antients to induce me to think , that 
when they make Bodics to be compoſed of 
that which is hot, andthat which is cold , of 
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opinion , ſo:much cherilhed by ſome. per- 
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adjoyning in their recitals' of natural mixtions , 


temperaments , and compoſitions, to that which 
it hot, cold, moyſt, dry, Elements cndowed 
with ſeveral other properties ,. as: that which 
1s falt , that which is. ſowr , that which is 
bitter , that . which js ſharp , that which is 
{ſweet &c. and-the extremities and diſtempers 
intolerable unto nature , whether in general 
the Animal nature , or more eſpecially the Hu- 
manenature , are made to be, when ſuch Ele- 
ments ſever from their mixture, and go apart 
by themſelves to. violating ,- and breaking up 
that ſweet proportionate compolition and har- 
mony , which is ſo friendly and grateful unto 
nature, As the Pyrotechniſts analyſe bodies , - 
upon the conſideration af ſeveral differences 
and contrarieties which are in their compoſt- 
tive parts, as that ſome will abide the fire, 
others not; ſome be wrought upon by ſuch 
diſſolvents, or corroders, others not : ſothe 
Antients to reduce all inanimate things to four 
heads, may have infifted on ſeveral contrarie- 
ties, paving the way to ſuch a dodrine: Yiz. 
that ſuch bodies are either firmly ſolid, or 
elſe fluid : and thoſe that ares fluid, are ſuch , 
either in a groffe corpulent matter , or in fine | 
Exhalations : and thoſe exhalations , c—_— 

to conceive a flame , and burn, orelle of a 
nature, thereunto indiſpoſed. And according 
to ſuch a diſtribution , many various —_ 


LI + << 


fall aptly enough under the ſame head of Amaſs- 


ment: and inanimals in the world may 
be eaſily reducible to ſome one of theſe four 
heads. But then theſe four heads are not parti- 
| cular firſt Elements, uncompounded , and ſo 
. conſtitutive of things in mixtion ; but general 
notions, unto which the inanimals of this 
| lower part of the univerſe, are aptly reducible. 
Favour theſe Conjc&ures , which obtrude no- 
thing , only labour what they can to juſtify 
the methods ofthe Antients. Send back my in- 
fruments and the laſt tranſmitted Problemes 
with your firſt convenience. 
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The Fourth Anſyer. 


Concerning the ſeams of the Skull, and. the number: off 
the ſeams by. which the Skullbones are joined one,ynts, 
another , over and beſides the three principal proper 

and true ſeams. That without contradittion , varuty 
may be admitted both in the number and order of ſur; p- 
maticks are wholly exempt from a liablenes to 'fuch: 

- varieties. That the pre-eminence of right:ſide parts 1s: 
no way natural in, ſuch as twin but only at pleaſure. 


SIR. 


THe learned-men yere riper for controyer-' 


ſy, than became the gravity of their pro- 
feflion, or elſe upon the Point , which, you. 


have tranſmitted to me, held by cachwith. ſo. 


little real, though a manifeſt nomunal difference,: 


it had not been eaſy; to have. occaſioned. 
the hot language. contained in your report. ' 
Though the one make but five pairs of ſeams,. 
by which the Temple bones are joyned to the: 
wedge bone , and- alſo to the; two Crown -- 
bones, and thoſe (beſides the three principal 
ſeams) to the ſorchead bone, or bones, and tg. 
| ne.;. and the other , contrary to. 
the general doctrine of the Anatomick School, | 
aſſerts that. there are. ſix ; and - both make 
their appeal to Autopſy and the Skeleton, , 


the Nowl 


I 'fes. 


* ſeams. That neither abſirutt. nor concrete eMatbe-- - 
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I ſee not wherein cither is diſabled to maintain 
his Afertion , as both agreable to. truth and 
_ upon the view: -only' not without 
ome rational ground for the difference, Yiz. 
either hath ;- as 1 _— » his different method, 
upon which he infifts 
count of the ſcams. For the number will differ 
according to the ground by which you will 
diſtinguiſh and _——_ outthe unity of each:-ſcam: 
as alſo according as the Carl are accounted 
ſingly, orby ipairs ; from which laſt manner 
of accounting may ariſe alſo a third different 
number of them, though ftill wirhout any 
change in the thing and object. Not' being 
privy to the terms upon ' which this contro- 
verſy was between' them managed ; this Re- 
conciliation , though unqueſtionably true'; tid 
pertinent 't6 the Queſtion, as by you in 'ge- 
rictal propofed', may howevet . poffibly be in- 
pertinent to it, 'a5 by them ſtared and defended: 
though IT underſtand not; upon - what 'other 
terns the Aſertions of both can be capable of 
juſtifications ant Lam _ngt willing to! think 
otherwiſe , * between perſqns', ſo eminently 
learned. Tt catitiot be denied bat in theſe nicer 
things obſerved inthe head , and diftingviſhed 
uſually by numbers, as the ſeams, and*hofes' 
ofthe ſcull , there has not watited ſome feeming; 
diverfity and . obſcarity : while it has beet” 
thought , that nicrcly at the pleaſure of _ 
| Rs tnors 
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thors: and of thoſe _ 2 ring! the Anatomied ; 
chair;, ſometimes one thing}, 'at other times 
dndther , and not conftantly the ſame thing, 
15 made to give the: order , unity, integritydtd' 
diſtinction of ſ2rtis: - So the' Nowlebones-&6h 
nexion- with *the' Crown bone ;' and Temple 
bone of the ſamie fide , 'is getierally conftined 
to be two feats , and of 'rw6' diverſe kinds's 
the one true ,"'the other mendobs , ' or defeRives 
though ſ6' fait be the continuance of the' ore 
ſeam unto the vther , that: the one is 'ufrally 
known by the name of an' Additament' -vintb/ 
the other: and yet in other Ranis divetfty' of. 
bones doth not; with all, 'make multiplicitz 
of feams'; as in' the Lepidoidal; or {caleſcany 
where the Templebone' 1s Joytied to \the Crowh-' 
bone {and to the wedge-borieby's ſututez genes: 
_ rally accounted byt for one#:*To'the contiexioit 
of the inner proceſs of the forchead bone ;''to/ 
| four ſeveral bones'6f the upper chapp;;%is'by 
moſt - accounted "but for' he” commorl ſeat 
Thelike , or worſc perplexities'6ccritre Tons? 
times A the account of the Roles i inthe heads 
white ſome of the 'holes, which*are common” 
to ſeveral bones-are accoutite# in'cach bohe 
others\, in like-manner common nos in one 


of the bones, gyheitte many” ti 
of the holes pertinentto cit bane is Rfr-os 
fufed; andimperfe&. For the reverence 
unto' the great Artifts , in * Fhonr thefs \ 
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to..unpute them” any otherwiſe then to their 
great intentnefſe upon matter and things ; by 


44, 


ligence of names and appcllations. And thoſe 


#4 S* 


| Cure,,, without clear and Tian ground for 


hings thus 


;, tobe at pleaſure , cither five in number, 
or if ;you | >a fix ; Forthe one, or the other 
muyber follows, according 8s you ſhall take. 


i. B— - 


Vir the 


may be ardinatily obſerved ; T'am fiot willin b | 


which they ſeem overbora into a certain neg- 
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(49) 
the connexion of the Temple-bone with a 
Crown-bone and the wedge-bone , tobe one 
ſeams as it is moſt uſually accounted ;/ or elſe 
to be two ; for which, being the connexions 
of two and two ſeveral bones , there wants nor, 
as appears, ſome fair and probable: ground. 
And thus though I would not charge with 
falſity, that whoſe truth is from real grounds 
ſo plainly _defenfible, howbeit ſomewhat 
varying from the ordinary methods , and ſy- 
ſtems of Authors; yet I judge *it not meet 
we be too forward , by reaſon of our more 
clear infight into things , in faltering , flight- 
ing and rejeting the Terms, names, diſtin- 
ions and methods, which have, time out of 
mind , been in continuaFuſe with learned men. 
For names , that were firſt coyned for diſtin- 
tion and inſtruction , if they ſhould be dayly 
and hourly changed , would be ſure to intro- 
duce confuſion. And though in Names and 
numbers the Antients have uſed ſomewhat of 
authority, they have notwithſtanding , in 
the ſame ſubje& , fairly exerciſed their reaſon. 
So, With a very little allowance, this whole 
doctrine of the ſutures , has been caſt by them 
into a Mould methodical enough : the ſum 
whereof in fegy may be this. The ſutures of 
the head either concern not, orelſe concern 


the bones of the upper chap: thoſe which con- 


cern not the Bones of the upper chap, are 
either 
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(50) 
either largely toothed ſutures , Yiz. the Crown - 
ſuture, the Dart ſuture , and the Lambda ſu- 
ture ; which may alſo receive another ground 
of diſtinction from their concerning the two 
Crown-bones connexion one with the other, 
or with the Forchead bones and the Noul-bone : 
or otherwiſe ; other ſutures, not concerning 
the bones of the upper chap, are not fo fairly 
not deeply , ſometimes {.arce at all , at leaſt not 
ſo manifeſtly dented , or not in the ſame man- 
ner ; as the Lepidoidal connexting the Tem- 
ple-bone to the Crown-bone and to the wedge- 
bone. ; the connexion between the Crown- 
bone and wedge-bone ; the connexion between 
the Noul-bone and Temple-bone , commonly 
called the Additament of the Lambdoidal ; 
the connexion between the Nouls additament 
and the wedge-bone ; and the connexion 
between the. Fore-head bone and the wedge- 
bone : which may alſo receive another ground 
of diftin&tion from their concerning the con- 
nexion of the Temple-bone. aud wedge-bone 
one with the other and with the Noul-bone , 
Crown-bones , and Forehead-bone. So the 
ſutures ; which concern the bones of the upper 
chap, either coneern ſome one, or more of 
them in common with ſome of . the aforemen- 
tioned bones ; or elle they concern , the bones 
of the upper chapalone, as connexed mutually 
amongſt themſelves. The ſutures which con- 
Ccrn 
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cern ſome one ,: or more of the bones of ths \ 


upperchap , in common with ſome of the afores 
menti oned , make connexion only with fome 
of theſe , Fiz. the Temple-bone , wedge-bone z 
or Fore-head-bone ; for the Crown-bones and 
Noul-bone are no where connexed tothe bones 
of the upper chap : And they are particularly 
theſe; Y:z. the connexion of the outer -pro- 
ceſſe of the Fore-head bone, with the inner 
procelle of the firſt bone of the upper chap : 
the connexion of the firſt bone of the upper 
chap with the wedge bone : the connexion of 
the inner proceſſe of the Forthead-bone: with: 
the fiſth, fourth, ſecond and third bones of 


\ the upper chap, being in the order recited ,' 


connexed from within outwards : - the con- 
nexion of the outer , or yoke procefle of the 
firſt bone of the upper chap , with the yoke 
proceſſe of the Temple bone , inthe middle of 
the yoke bone : which yoke bone is not & 
diſtin& and feveral bone , but made up of two 
proceſſes of two feveral bones : and the laft is 
the connexion between part ofthe upper , part 
of the diſsepiment and the wedge-bone , Laſtly 
the ſeams which concern the bones of the 
upper chap only among themſelves are the 
connexion of the firſt and fourth bone , the cofi- 
hexion of the ſecond bone with the third and 

fourth , the connexion of the third and fourth 
bones ,; the' connexion of the fourth and fifth 
| F535 : bohss 
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WT  <(52z) 
bones, the: connexion between the two fifth 
bones, theconnexion 6f the fourth and fixth' 
bones ; the connexion between the two ſixth 
bones , -the connexion of the other part of the 
upper-part of the diſlepiment with the fifth 
bones , the: connexion of the lower part , of 
the diſepiment in the Plough-ſhare bone with 
the-fixth:, 2. e. the palat bones and ſome ſmall 
art of the fourth bones. In all which , if 
mewhat at pleaſure, they have uſed authority 
in the numeral order of the bones , and in the 
account and order of the ſeams, it is no more 
than is freely allowed to each Artift in his 
Art, ſo longas the Authority they uſe , neither 
bears , nor creats any repugnancy to the ſubject 
matter. -: And ſo even in _abſtra& Mathema- 
ticks ,. ſomethings are determined, not by ne- 
ceſlity , becauſe they can be no otherwiſe , but 
by long uſage and authority , becauſe they may 
conveniently be as is determined. So Arithme- 
tical numerations,, which are every where re- 
ceived and taught in Decuple proportion ; 
with .as much facility and Mathematical ac- 
curateneſs might be inſtituted in undecuple prc- 
portion ; and then the uſual Probes , fhould 
not be by caſting away of nines but of tens ; 
or in {exage cuple proportion ; and then the- 
Probes ſhould be by cafting away of nifty nines : 
or non cuple proportion , and then the Probes 
ſhould be by calting away of cights, And he 
c 
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like inſtances might be -given in Geometry z 
and in ſeveral, it not moſt parts of Coricrete 
Mathematicks. So in ordering the ' Account 
of the Brain ventricles ,- of the tides of the 
ſame bones , and ſometimesof the branchings 
of finews, veins, Arteries ,' other veſſels; and 
the like; cuſtome, and authority, common- 
ly gives przcedency tothe parts, cavities , or 
branchings, poſited on the right fide 5 though 
without offence unto Truth , all Accounts 
might as exquiſitely be compleated in a quite 
_ contrary order. But though theſe things might 
be, and as well, as what is ; yet what is, 
being as accurate , as what otherwiſe migh$ 
be , it is ſufficient to know that theſe things 
might be otherwiſe methodized ,* without re- 
nouncing the Antients method. I have , =_ 
ſee , too high an Opinion of-the perſons 
concerned , to imagine their difference could 
ariſe from , ſome peculiarities in unuſual 
Skulls ; in which it is not uncommon to find. 
great difference in the numbers of bones , 
ſeams and holes, not only under diverſity 
of Age and ſex, which, 1s ſo common, it 
is not otherwiſe to be expe&ted ; but as well 
when no ſuch cauſes can be alleadged' , for 
the diverſity*: nay , many times in the main 
and principal, commonly called True ſeams 
we do not ever find a conſtant og 
and uniformity. But of thoſe things , whic 
+ 2 -_  Fy 7: ne 


; (54) | 
ſeldome are , we are not to; maintain Con- 
troverly , as if they were the Way of nature. 
This , Sir, I have written not to Inform, 
but confirm your judgement ; which I know 
ſo well yerſcd in the Syntaxe of this our hu- 
mane bady., that it cannot diflent, from whas | 
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| The Fifth Anſyer. 


That immenſe volatility may conſiſt with immenſe pon- | 
derouſneſs. That tiniturs may be altered by maturation | 
without any addition, Whether the appearing + 

. motion of comets may be before their appearance pre- 
ditted. That no ſuch particular prediftions can be made 
concerning the meteors which are in the eAtmoſphear 
of the earth , nor of the firſt appearances of ſuch Comets 
as are ſuppoſed to have their Original from new amaſs- 

.  ements of Cometical matter in other Atmoſpheares 5 
though after their firſt appearance , upon ſome obſer- 
vations accurately made , ſomewhat , though nothin 
ſo peremptorily as in other caſes, may be preditted , 
relating to their future motion. That it #s not impoſ- 
ſible , but concerning Comets which are permanent 
bodies , and not new amaſſements , predittions may be 
made long before , of their future appearances and 
morion. | 


S IR. | 
[| Take your fatisfa&tion, upon my laſt pro- 
poſed, clear, and doubtleſs Experiments , 
now fince by you proved and approved , as a 
fair acknowledgment of that Truth , which 
however to me upon its former evidences 
needed no farther confirmation : Y7z. that ſo 
different are the genuine notions and qualities 
of fixednes and gravity , that immenſe volati- 
lity may and is ordinarily conſiſtent with an 
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| immenſe ſpecifick ponderouſneſs; arifing not 
from the moles and quantity of the bodies un- 
der confideration , but rather from their na- 
tures and kinds. That what in your firſt veli- 
tation you aſſumed as abſurdly grofſe, incon- 
fiſtent, and impoſſible ; is now, upon your 
own acknowledgments. moſt eafily and ob- 
viouſly demonſtrable by experience. No leſs 


certainly is to be acknowledged, in what you 


propoſe for the tingeing of metalline bodies, 
only by ordering and attending them in the 
management of their maturations, without the 
addition either of body, or ſpirit , as being 
all the time of this operation under the ſure 
ſeal. Could I perſwade my elf it ſhould not 
be reſented as a grand unkindnes , to be fi- 
lent in what you call for my thoughts in, in 
the cloſe of yours ; Yiz. Whether prognoſticks 
at certainty, ſuch as are of Ecliples , of Coi- 
tions , oppoſitions , motions of other Starrs , 
whether, Ifay, ſuch prognoſticks and of like 
certainty , may not alſo be made of Comets, 
of their Appearances, common impediments 
removed , and of their motions; I fhould , it 
it might be, herein, lay Harpocrates finger 
upon my lip, and feal them up into a perti- 


nacions filence. Not but I am defirons to know, . , 


andwilling to ſearch after truth : only I feax 
me, theſe are ſecrets of nature , by their pecu- 
liar myſeriouſnes , ſinking themlelves'ſo low 

into 


- 


| iato the pit of obſcurity , that. the ftock of 


obſervations and diſquifitions about them , 
which the world as yet hath, is not able to 
raiſe them fo high, and place them ſo near 
day , as to be within humane reach and diſco+ 
very. . What I now offer is a Ceſarean birth of 
the mind , not brought forth by me , but cut 
out- of the womb by your importunity : if it 
want ſhape , licking and lineaments , accept it 
as an unripe Abort , andeither hatch it ro per- 
fetion in your Thigh, or give it a little duft 
to cover it. I take by way of preſumption , that 
in this Query and Queſtion you mean not by 


| Comets , any of thoſe more uſual , leſs perma- 


nent is regularly moved Meteors , bred , ga- 
thered, fired , and burning in the Atmoſphere 
of our Earth; after their Appearance, there 
cannot be much certainty of their Motion, 
though ſometimes there may be conjectures 
probable enough, and in the Event by obſer- 
vation. juſtifyed , when the fuel ,, or foyent 
matter of ſuch Meteors, is manifeſtly , upon 
what account ſoeyer , known to. be only , or 
moſt copiouſly ſituate and diſpoſed ſome one 
particular way : but of the generation and firſt 
appearance of ſuch Meteors , particularly the 
moment when., and the point , or exad place 
where, they ſhall appear , much leſs of cer- 
tainty , in ſuch pronoſticks is to be expected ;_ 
there being ſo much variety , contingency , and. 

UNCEr- 
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uncertainty, in the cauſes and meeting toge- | 


ther of taoſe cauſes, which contribate to their 
production. And though there arc , and have 
been many predictions in general, and Rules 
of predicting 'Afﬀtrologically, or Phyſiologi- 
cally , from- the ſeaſons of the year , the 
temperature , and diſtemper of ſeaſons &c. 
Concerning ſuch meteors in general; yet in a 
matter {o unallyed unto certainty , repleniſhed 
with all manner of caſualties ,. to promote , or 
retard ſuch productions, I have not known 
any-ofter peremptory Pronoſticks of the kind 
of 'the' meteor.; its ſhape, magnitude, dura- 
tion, motion ; with abſolute determinations of 
its'time and places, at any time beforchand. 
PFhe"quality and condition of the ſubje& mat- 
ter, making it as impoſſible to bolt out ſcien- 
tifical and oracularly certain -predictions of 
. ſuch meteors, asit is, a year before, to prove, 
or thew that in ſuch an hour, and in ſuch a 
quarter , ſhall bea Rainbow , ſo colour d, 1o 
continued, or diſcontinued and of fuch limited 
dimenſions: or that , ſuch: a moment , from 


ſuch a point-of ſuch an Azymuth , ſhall a de- 


volant Star ſpring forth, which , in its fall, 
ſhall run obliquely thorow ſuch and ſuch Azy- 
muths, and expire at ſuch an hgight above the 
Horiſon ; or that ſuch an hour, in ſuch a 
Longitude and Latitude, ſhall in ſuch Altitudet 
ahJ” poſitions:', and of ſuch dimenſions, be 
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| ſeen by day four Suns , or by. night three 


Moons. To lay afide therefore the confidera- 
tion of theſe, as ſuppoſed impertinent to our 
preſent purpoſe ; what may judiciouſly be con- 
cluded upon your Queſtions concerning thoſe 


_ other Comets, which lye without the compaſſe 


of this Earths Atmoſpzre ? If there be not two 
{orts of fuch celeſtial Comets ; there are at leaſt 
two ſeveral and very different Hypotheſes and 
notions under which they are confidered by Ar- 
tiſts: and Artiſts of equal worth and fame, order 
their reaſonings , ſome upon the one ſuppoſi- 
tion , ſome upon the other : Yiz. Some, as if 
Comets were new made bodies, amaſsed, :and 
eathered in ſome of the ſuperior Atmoſpheres ; 


| many of which are, not without fair reaſon, 


ſuppoſed to be in thoſe vaſtly remote zthereal 
reg1ons: others,as if Comets were cozval to,and 
neither leſs permanent, nor more new, then the 
reſt of the Stars ; only ſeldome ſeen, and when 
ſcen, ſoon paſsing again out of fight, by reaſon 
of the Line, upon which their Center is moved : 
and nothing as yet apvears hindering the truth 
of the poſſibility and conſiſtency of both theſe 
Opinions ; leaving it eſpecially indifferent mn 
the later Hypotheſis, to call ſuch ſtars at plea- 
ſure by the n-me, either of Comets, or New- 
ſtars, or rather {eldome appearing ' Stars. 
Comets upon the firſt ſuppoſition , ſeem not to 
want ſome affinity with ſeveral, ___ 

| eng 
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| the more eminent, meteors of our Atmoſphere: 


yet allowing a vaſt difference between them 


f 


the like circumſtantials. And as our Globe, 
though 1n its ſelflarge, is but a minute thing, 
compared with many of the. celeſtial Bodies 
that the vaſt error of the Earths ſemidiameter, 
by taking the Earth for a ſmall point , many 
times in Afﬀronomical , Gnomonical, and 
other operations, creates not by conſequence 
any perceiveable Errour : ſo it is not unlike, 
but the Atmoſphere of our Globe is vaſtly diſ- 
proportionable to: the Atmoſphezres of. many 


of taoſe heavenly lights : which may in a ſort 
be gathered alſo, from the ſmall power , which | 


our_Atmoſphzre has in the preſſures which it 
makes upon moift and liquid bodies: as alfo 
from the common vaſtnes of cometical bodies, 
frequently accepted as much larger then all 
both our globe and its Atmoſphere, and there- 
fore requiring a proportionately immenſe 
place both for their being and motions. - And 
that ſuch huge dimenſions are not groundleſly 
attributed to the cometical bodies , is rendered 
undoubted from the glorious and glaring light, 
with which eminently above moſt of other 
Stars, they dazle, to admiration, the minds and 
Eyes of mortals at fo great diſtance , that ſome 
times little, or no Parallax can be obſerved in 
them. As to theſe therefore to ſolve the Que- 

| Vo OO 2 I Aions , 


_ 


in place , proportion , duration, motion, and | 


| Q'o7) . 
, [tions , unto which you have tasked me ; I 
cannot but judge it improbable , with any aſ- 
ſurance to make predictions before hand , that 
| in ſuch limited moments of futurity,ſhall appear 
ſuch Comets , as are to be at after amaſſed, 
cathered , formed , and embodied in the At- 
moſpheres , which are above: if ſeeming no 
more' wilde to give heed _ _ to the ſu- 

rftitious Auguries and ſoothlayings of the 
Non : Fs. ons moſt ſubtle reafoningl upon 
which ſuch predictions can be made , in a ſub- 
ject of this nature. Yet though their firſt emer- 
ging and appearance cannot upon any calcula- 
| tion be foretold ; however at after they have a 
| while appeared, and ſome , though not very 
many , curious obſervations have been made 
of the changes of place, and other circumſtan- 
ces, which they make in their ſeveral appear- 
ances, at ſuch and ſuch exaltdiſtances of time 
it is fairly enough probable , that often, by 
an ingenious prognoftick , the- courſe of ſuch 
aComet may be nearly traced , and ſet down 
before hand, as to way and ſpeed , only with 
this limita tion , if the ſubſtance ofthe Comet 
donot firſt vanith , or diſſolve , or by reaſon of 
its inſtant diſſolution divert from, haſten , or 
retard its courlg: upon which ſcore of their 
{ diſſolubleneſs , and therefore their ere long to 
be expected diffolution , no prognoſticks, upon 
them and their courſe , can be ſo abſolute and 


per- 


peremptory » AS thoſe which may be made con-: 
cerning ſuch Comets, asare properly couched: 
under the ſecond ſuppoſition. And the grounds 
why moſt whatin theſe Comets of the firſt con- | x 
"i ſtitution ,, or ſuppoſition , from paſt obſerva- | a 
tions, a fair conjecture may be made of their | t 
future courſe notwithſtanding their new pro- | « 
duction and amaſſement in Atmoſphzres , are | t 

: 

t 


chiefly hereupon founded : that. ſuch cometi- 
cal bodies , as they are demonſtrably vaſt , and 
maniteſtly , and by their nature diſſoluble , ſo 
their diſsolution is not obſerved very momenta- 
neous, but moſt what more , leiſurely by degrees | | 
and in time ; in ſhort, they flame forth. of a | 
ſudden , but expire gradually ; ſo as to be able, | 
for a while, to retain the impreſſions of regu- | | 
lar motion, whether communicated from ſome- 
whatin the Center of the ſame Atmoſphzre , 
or from the confluent efficacy of ſeveral 
Agents all contributing conſtantly , each ac- 
cording to 1ts nature , to the Comets alone, 
or its and its Atmoſphzres motion , whether by 
#quilibration , pulfion , traction , preſsure, 
maniteft , or ſecret; or elſe inwardly wrought 
mto the very ſubſtance and nature of the 
Comet : eſpecially the Comets place being in 
thoſe lofty ethereal regions , where are 
_perpetual circumgyrations and every motiori 
that is obſervable , the more accurately it ts 
obſerved, it is found the more rogular. hi 
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Comets ſeldome , or never an{wers the motion 
of any other Starre , but commonly has a croſs 
trajecting motion , whereby it moves aſloope., 
athwart, tranſverſely, or obliquely,varying from 
the uſual , formerly obſegved motions. As this 
cannot be denyed, ſo it doth not at all infringe 
the poſſible regularity of ſuch motions, which 
are obſerved: to be moſt whar in the ſame plain, 
though oddly poſited: and that there are many 
and, diverſe ſuch undreamt of motions in the 
Heavens, conſtant and regular, of which ſave 
by ſome ſuch , or late diſcoveries, no hint hath 
as yet bin made forth unto us, may in as good 
reaſon be allowed , as that vaſt number of Stars 
in the skyes acknowledged , of which , with- 
out the Teleſcop, 'tis impoſſible to have any 
diſcerning. And if we grant that in reſpeof 
its peculiar Armoſphzre, the motion of a Co- 
met ſolely conſidered as in it , be not fo ſtrialy 
regular ; yet the regular circumgyration of the 
Atmoſphere, in which the Comet is carryed, 
in reſpe& of the Univerſe, cannot but with 
thoſe that Cant upon that Hypotheſis , enforce 
the Confeſſion of a great degree of regularity in 
the Comets motion : and that Comets, in what 
part of the Heavens ſoever appearing , move it 
ſome conformity with other celeſtial bodyes, 
notwithſtanding the contraricty or diverſity of 
their proper , or peculiar motions from the. 
rett, 
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reſt , is , beyond all diſpute ; evident from 


their dayly moving , with thereſt, from Faſt 
to Weſt. The manner of making obſervations, 
. calculating to know the place , the diſtance, 
ſpecd of ſuch a Comet, and when 1t is at near- 
eſt, or remoteſt in its courſe from us, is no 
other then in Comets of the ſecond ſuppoſi- 
tion. And from this whole diſcourfe is mani- 
ſeſt ; the Hypotheſes , upon which Calcula- 
tions are to be made, in order to ſuch predi- 
Atons , cannot be particularly in theſe Comets 
known before hand, but in ſeveral ſuch Co- 
mets may be very different ; and are to be found 
out by curious , and diligent Obfervations ; 
which , in each reſpe&ive Comet , muſt be 
accurate , and at leaſt four in number: and 
I think predictions pretended from three ob- 
ſervations, are over haſty, and, atbeſt, can 
but be conjectural ; nay , in ſome caſes, from 
four ; as if you be unfatisfyed , I ſhall be 
ready., by demonftrative inftances, to remove 
your doubt. But if of theſe Comets any ſhould 
be found, to wander , ſo as the motion of its 
Center cannot poſſibly be reduced any thing 
nigh unto the ſame plane, or regularity in 
change of Planes, or that the motion of its 
Center, in the ſame, or ſevera]. Planes , de- 
ſcribe not a Line regular , or near unto a-re- 
eularity, it is not probably eaſy to make pre- 
ditions at any certainty of truth , of the fu- 
ture 
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tire courſe and motion of ſuch: Comets. Cons 


cerning Comets of the later kind , or Hypo« 
theſis ; poſſibly it is more eaſy to anſwer your 


ueries in them, then. eftectually without a' 


world of time , ſagacity and diligence to ac+ 
compliſh and attain the purport of thoſe Anl- 
wers. That the motion of ſuch Comets of the 
ſecond ſort, being not truly new , but rather 
ſcldom appearing , and ſoon diſappearing Co- 
metical Stars ; that; I ſay the morion of ſuch, 
is not without ſome regularity , though it may 
not be concluded without, long obſervations and 
frequent expericnces of their motion had, 
which in ſuch ſeldom appearing , and ſoon 
again diſappearing Stars is difficult enough to 
attain to ; yet if we confider the fteady , un- 
biaſed courle, held by moſt, if not all the 
reſt of the permanent Stars without deviation, 
though in different periods and with many dif- 
{erent latitudes and declinations,and great diver- 
fity of motions, it cannot be leis then migh- 
tily probable, nothing in' ſenſe, reaton , or 
Experience appearing as yet able to demonſtrate 
the contrary , but that a fair, celeſtial regu- 
farity may rationally be expected in thoſe their 
perpetual motions, whether their Centers bs 
carryed in the ſame Plane, or in a continual 
change, and alterations of Planes. And in di- 
verſe reſpe&ts in ſome , if not all of them, as 
in moſt other Stars, the ſame Center may be 


G {aid 


faid to move regularly and perpetually in the 


ſame Plane , and alſo without elenchtical con- 
tradiction to moveregularly with an inceſſant 
change of Planes : fo the motion of any Pla- 
net, or other Starr , whoſe motion we are 
verſed in, taken concretely and with compli- 
cation of that mundane , or general circumyo- 
lution , which with all the reſt it hath from 
Faſt by South to Weſt, though it be regular, 
yet it is not without a continual ſhifting of 
the Planets, or Stars center from plane to 
planc : whereas the proper motion of the ſame 
Planet ,. or Starr confidered abſtractly and ſc- 
vered from the general circumvolution it hath 
with the celeſtial univerſc , as it is regular , ſo 
it may kcep the center of the planet, or Star 
conſtant in the ſame plane. And the Courſe, 
appearance , and returns of ſuch cometi- 
cal Stars will be of much more eaſy calcu- 
lation , if their motions , in the regularity , 
propricty and peculiarity of them , be any 
wayes reducible , as is aboveſaid , unto the 
fame plane ; of which plane by obſervations is to 
be decided , whether it paſs thorough the center 
of the Equator and univerſe ; and if the cen- 
ter of the univerſe lye out of it, what is the 
perpendicular from the Center uyto the plane ; 
and in the plane , what regular figure , or jour- 
ney is deſcribed hy the motion of the Comets 
center , and what arc the Diameters or Axis 
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that plane : ,1n the caficſt, and plaineſt of all 
which caſes , four obſervations are at leaſt re- 


_ requiſite : but where the regularity of the. Co- 


mets motion , being irreducible to the 'fams 
plane , is ina continual ſhifting from plane to 
plane, there many more obſervations may 
Hes be enough, to clear up the regularity of 
the Comets motion , ſufficiently for eaſy cal- 
culation : and when a ſufficient number of ex- 
quiſite obſervations have been made, the cal- 
culation , as it will hardly be ſo accurate, fo 
it will ſcarce be ſo eaſy, as in other caſes- The 
obſervations, inall caſes and ſuppofitions, are 
to make diſcovery of the exa& place ofthe Co- 
mets center at the momeat of the obſervations , 


Viz. of its longitude, latitude arid altitude not 


in reſpe& of Azymuthal arches, but in right 
lines drawn between their center and the cen- 


ter of the univerſe. And the more exquilite the 
obſervations are, they make way for clearer 
calculations ; upon which may be founded ſo 
much the more aflured predictions. To an- 
ſwer theref: your Queries in relation ta 
theſe Comets of the ſecond fort, or ſup- 
pofition ; I think it not impoſſible, but in 


time prno_ -may , it may be many 
Ages 


eforehand, be made of the Appearing, 
or rather Re-appearing of ſuch Comets : accor- 
ding as , inthe regularity of their motion , they 
7 G 2 come 
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come nearer or are removed Farther :off from 
us. So I remember a perſon of Qyality.in the 
North, with an. high meaſure of: Aſsurance 
reported to me, that one of the:late Comets 
appearance and [Emerging ,- was by. a certain 
Genceſe :pradicted: at leatt two. years before 
, the Emerſton and appearing of it: which it 
_ ſo, istb-bereferred, I doubt not, to the prin- 
Ciple and method , above inſiſted on. - Accor- 
ding to which , after different intervals: of 
years, ſeveral Comets may appear, one after 
another , and ſometimes ſeveral ſuch Comets 
may appear. all: at once. : and yet there is no 
clear neceflity of the conftant re-appearing of 
the ſame- Comet, inthe ſame Horizon, till 
at after equal ſpaces of time. And it the Emer- 
ging of ſuch Comets may be predicated before 
their Appearance';- upon. the lame principles , 
the line of their motion , the caſting :of- their 
Train, and their future receſs, may as well 
be predicted, whether before , or after their 
firſt appearance : as alſo when , and where ſhall 
be their Accelerations and retardations.in mo- 
tion ; efpecially , confidering the advantage 
Hereunto accruing , from their nearneſs to, 
or diſtance from the Eye of the ſpectator : not 
that this makes inequality , or ingquability to 
be, but rather only to appear , in their motion. 
Upon the ſame accounts , the dayly rifing , 
ſetting , and Southing of Comets may be _—_ 

— ated: 


_ (69) 
lated: as alſo what parallel, or ſpiral it deſcribes: 
and how much it gains dayly in its pro- 
per motion : as alſo its place, as to longitude , 
latitude , alticude , above any limited Hort- 
zon , at any limite moment : whar conſtella- 
tions it {hall paſs thorough:and in what ſpect 
it ſhall be pofited to any Planet , or other Star: 
ſoof conjunctions, oppolitions , quadratures , 
combuſtions , Eclipſes, and many ſuch like 
affections , in common incident to Comets 


- With other Stars , there may as clear predictions 


be made: as alſo when it diſappears , not for 
Its remotenefle from us , but as other Stars 
dayly , becauſe of the Suns propinquity to it, 
and our view, the times of its not being ſeen 
by reaſon of the circumfuftton of the greater 
light of the Sun, being maniſeſtly calculable ; 
though of other obſcurations by clouds, and 
ſuch like impediments and interpoſitions , no 
artificial prognoſtick can be made. So in the 
firſt Approaches , or laſt recciles of Comets, 
by falling into ſuch circumfuſtons of ſolar light, 
the firſt appearance of the Comet will be later 
then otherwiſe, and in the other caſe, its ap- 
pearing ceaſe'ſooner then might be expected : 
and predictions are accordingly to be ordered. 
It T have beca unuſually long beyond the pro- 
portion ofa Letter , ſuppoſe it to be the lon 
Train peculiar to ſuch Com:tical, full-lighted , 
obſcure-naturcd Stars, as you are now Quz- 
| LD G 2 —_—_ - 


(70) 
ring about. And not to diſmiſſe you without a 
Task; it were a noble diſquifition clearly to 
unfold , what it is in theſe Cometical Stars , 
alone,or alſo in their circumfuſed Atmoſpheres, 
that enables the Sun , more eſpecially to 
affix ſuch glorious, long luminous Tayls unto 
them more then to other Stars, whether con- 
ſtant, or new, or rarely appearing Stars ; 
which in whatſoever poſition to the A , are 
ſill ſeen without any ſuch long, beamy , lu- 
minous Trains. Bur I commit this and thoſe 
other Queries about the ſalts of the higheſt ves 
latilesto your ſerious lciſure, 
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The fixth Anſwer, 


That the motion of the Celeflial bodies about their parti- 
cular axes , 15 net a ſatisfattory proof of their Copern:- 
can Syſteme, That Comets though ſuppoſed to be neareſt 
to the Earth , when they are in oppoſition to the Sun , 
yet do net thercby prove the Earths motion. 


See that neither the currency of Doctrines, 
I nor the courſe of time, are able to beat off 
{rom you your old Philoſophical genius. You 
can ſwallow nothing upon the. mere Tradition 
of others , noryet upon their reaſons , till frit 
examined,concocted , and digeſted in your own. 
Your doubts ſeem not cauſeleſs which you move 
upon that point ; whether the motion of the 
Celeſtial bodies turning themſelves about , 
upon their own Axes , may be allowed for a juſt 
proof of the Copernican ſyſteme. It is a golden 
; and noble branch of intellectual Juſtice, ſo ſar. 
| as is poſſible , mathematically and to a pun£til- 
lio , to clear and ſet forth the bounders of 
Truth : yet as your modeſty delivers your judge- 
Kuna rr not , by way of doubt ; ſo I 
defire you pad my Anſwer, as writ only in 
the ſame Diale&t ; that I , in like manner, 
may not appear a raſh Judger , of what it ſeems 
has been concluded by men of great parts and 

3 oo G 4 lcarn- 


| (72) 
learning. The Artfullneſs of the Inſtruments, 
and diligence of the Obſervers that , from ſe- 
veral marks in ſeveral Stars , have noted this 
their circumvolution, I love and honour: and 
am apt to conjecture, the like motions may 1n 
ſuture be diſcovered in other Stars, in which 
they have not as yet been noted : and ſhall be 
ready to improve the Obſervation in all infe- 
rences authorized and recommended unto us 
by the neceſlity of their conſequence. But as 
things, at firft glance, commonly offer a ful- 
ler raye then they hold in conſtant ; fo I ſu- 
ſpect the ghmmering probability of the Earths 
motion according to the Copernican Hypothe- 
{is, upon the frit diſcovery of this circumgy- 
ration of Stars about their own Axes, will, upon 
farther conſideration and deliberation, grow ſtill 
more faint. There being very few Hypotheſes, 

with which (to give it a ſhort name) this cir- 
cumaxa] motion of the Stars 1s expreflely incon- 
fiftent ; it not being impoſlible, it all things elſe 

_ would confiſt and' cohxre , but ſuch a motion 

might be accompliſhed in the Hypothefis of 

Orbes and Sphzres,ſo the Star were but unhxed 

and ſet lax and {ree to move according to its na- 

ture in its own orb, by a motion diſcharged, dit- 
f:rent and diftin& from the motion of its orb : 
| So in the old Hvpotheſis , while they aftixed 
ard bound the Starre unto its proper Epicycle, 
yet in its larger Orb they allowed it to be there- 
11 


— 


m carryed ſometimes progrefhvely., , ſome-. 
times retrogradely , and ſometimes -ftationari- 
ly , according to the motion-of the Epicycle, 
or Epiſphzre in the larger ſphere. And with 
out any ſenſe as yet, that it deſerves a bluſh, 

I willingly profeſs, I want the Lyncean eyes 
and judgment , irom ſuch a circumaxall :mo- 
ving of Stars, to deduce the Suns, or Earths 
central, cither reſt , or motion : eſpecially 
the vaſt diſtance , at which theſe bodyes are di- 
fant one from another, being on all hands 
yielded ; which it it do not neceffarily ,: alto- 
gether amort , and abolith the powers , which 

' one of theſe bodyes may poſlibly have upon the 
{ others, yet till ſuch their powers over one a- 
nother in this point of motion be fairly pro- 
ved, it leaves 1t cafily manifeſt , that any of 
theſe bodyes may be moved according to its 
own peculiar nature, without laying , by fo 
long a reach , laws of neceſſity upon other Bo- 
dyes, at ſo great a diſtance, for their motion. 
As for example the bodyes A. and B. either of 
the ſame general, or ſpecial nature ; they being 
ſevered and ſeverally placed at competent di- 
ſtance one from another ; both, or either may 
be at reſt, or in motion , neither inferring up- 
on the other the analogy either of its reſt , or 

motion , or to be {uſpe&ed ſo to doe , till it be. 
_-pregnantly either ſo obſerved , or proved : Yiz.. 
hat either has upon the other, cyen-at. di- 
T3 3 2» ſtance, 
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ſtance , ſuch a firong and efficacions powere | 


And if the ftreſs of the ratiocination hang upon 
this; that otherwiſe thgre would not be a con- 
formity between the motions of the Earth , the 
Sun , Saturn, Jupiter , &c. to my apprehen- 
fion , nothing is more eaſy, then not only to 
turn the edge , but break the back and over- 
turn the foundation of ſuch an Argument. For 
firſt the motions, or unmovednes of theſe bo- 
dyes, is not to be made conform unto our re- 
tired thoughts , and ſpeculations in a cloſe ftu- 
dy, or to the motions, which we have obſer- 
ved, and juſtly concluded certain in other noble 


Bodyes in the world ; but they are rather by all | 
ingenions Arts and inſtruments , to be each by | 
its ſelf particularly obſerved, how in Truth | 
| they are, and ſo to be accepted and acknow- | 
ledged in their appropriate ſciences. And what | 
greater necellity is there of making the Sun , or } 
the Earth in reſt and motion to be conform to | 
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Saturn, Jupiter , &c. then to be conform to | 
them in ſhape, magnitude , reſpe&ive diſtan- | 
ces, which on no hand is aſcerted , but for the | 
impoſlibility , and demonſtrablenes thereof by | 


obſervation, rather the contrary ? And why 


ſhould there not be as great a neceſſity for them 
tobe conform in reſt and motion , to the Stars 
paſſing generally under the notion and title of 
Fixed., which has never yet been offered , be- | 
caulc it is c)uar it cannot be detended.? Ang | 
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what leſs neceſlity is there , why they ſhould 


not conform in the celerity and nimbleneſs of 
their motion , a5 well as the form, kind an 
manner of it ? And what greater necelsity for 
conformity of morion in Stars, then in Animals, 
in which ſome creep , ſome fly, ſome go upon 
feet, ſome ſwim ; neither in their ſuppoſed and 
called Elements can any ſuch neceſsity of the 
ſame kind of motion be obſerved , though in 


the ſame Element. Upon the ſame way , me- 


thod and force of reaſoning , when Faco6 is at 
the Dancing, or Fencing Schools in Oxford, 
Foga muſt be Galliarding or Brandiſhing it at 
the like Schools in $4/amanvca. Every ftone 
has not in it the myſteryes of the Magnet , and 
ſeveral Jewels have their> ſeveral ſplendours, 
virtues and properties : ſo ſeveral Stars confi- 
dering their ſeveral fituations, ſhapes, magni- 
tudes, diſtances and diverfities of nature , can- 
not but in reſt and motion each have ſome- 
thing proper and peculiar : at leaſt may not 
without cauſe be ſuſpeted to have otherwiſe, 
till it be poſsible by ſome medium to evince the 
contrary. And as the Copernican Syſteme re- 
ceives not much confirmation from the przce- 
dent circumaxal motion of Stars; ſo that Co- 
mets are neargft the Earth when oppoſite ta 
the Sun ; with what greater ftrength doth it, 
as others urge, prove the Earths motion? where- 
in is requilite that the Hypethefis it ſelf, be 

CON- 


mance. 


CRE) '” 
e4nhrmed by. frequent Obſeryation in ſeveral} 
Comets , before-it be allowed as general ;- that 
$þy. way, of Induction may be interred, that 
exery Comet when it is neareſt to:the Earth , is 
then oppoſite to the Sun, and when this is al- 
lowed and fairly proved, there is no neceſsi- 
tj by which it follows , .or can be inferred 
from hence , .that the Earth hath its annual 
Revolutions about the Sun: all that is in the 
allowed, and-ſuppoſedly ' proved Hypothetis, 
being many ways accomplithable , and as ea: 
fily-and clearly, the Sun' moving about the || . 
Earth, as the Earth moving about the Sun, in| 
which I doubt not your judgment. | 
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Tothe right reverend Father in GodSeth 
Lord Bithop of Solisbury. . | 


To the right reverend F ather in God 
Lord Biſhop of Cheſter. 


My Lords. T0 
Lthough 1 know , the raw , untrained 
Reader , upon this laſt Auſwer abowe the 

reſt, will be ſure to pronounce his , Quis leget 
hac? and to beſtow apen. it , no other fate then 
thuris & ſcrombrorum ; judging all things imper- 
tinent , that lye not in tte dirty trodew way'; 
or cold , which his torpid dullneſs is unable , af 
leaft tov ſlothfwull: to ſirike any fire out of ; and 
every thing to be deſtitute of a kernel , which 
is too hard for his delicate Gum to crack. the 
ſhell of : however , 1 fear wot the rendering my 
ſelf” faulty beyond Apology , in laying this 
anſwer , above all the reſt divulced in this 
preſent mmnual , at your Loraſhips feet. The 
fingular happines of both your Lordſhips in 
your ſtudies, drawing in by way of divertiſe- 
nent , what Frultitudes of others ſtudy ſeriouſly 
aud purpoſely for ; and yet miſs of , having 
made veneration to wait pon your Jnagment, 
ar 


© The Epiſtle Dedicatory. WL 
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«rd your minds ſo ſeemingly fruitful , in mul» F 
titudes of as new as ingenious inventions ; hath 
Foo well acquainted your Lordſhips , with the 
Scufflings which have been in former ages, and 
between -men of the cleareſt judgments , and 
moſt excellent parts , about theſe minute angles 
of \contact ; beins., by general confeſsion , ſmall 
beyond all proportion with retHlinearies ; and b 
others only denyed to be minute , becauſe they 
think they have no quantity at all. Like as in 
ſolar _Atomes , when myriades of them are be- 
fore us, we cannot be peremptory in aſſerting a 
Full fight of any one of them. And however 1 
may have miſſed the Corinth 7 firſt hoyſed ſay! 
for, 1 know when retiring from your higher-re- 
giou'd ſpeculations you are pleaſed to make unto 
gour ſelves a Platonick divertiſement , upon 4 
aeigned peruſall of this ſcrole to a friend , 1 
doubt not but your Lordſhips will juſtify the eſſay, 
and allow that by ſuch ſallyes , a firm compre- 
henfion may at laſt be attained of the mercurial 
miceneſs of this queſtion , which hath ſo oft elu- 
ded the graſp of thoſe wits, who have formerly 
thought they have had it ſo firm and ſure. My 
Lords, 7 know the admirable quality , and migh- 
ty merits of the perſons that think and have 
thought otherwiſe ', then 1 have, delivered my 
thoughts here; however I ſhould have dealt faith- 
leſly with my friend , if I ſhould have returned 


hin anſwer contrary. to my judgment. _—_ I 
| AVE 
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have been,motally true to him, ſo what right, ay ins 
jury 1 have herein done unto Philoſophical truths 
in this nice, wnd hitherto inexplicable |, ubtilty, 
none can better decide then your Lordſhips ; at 
whoſe feet it is left, by | 


4 Your Lord(hips Servant. 
& _W.:; MM 
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Concerning angles of contatt. That yeito-convexe angles 
of contatt are truly angles accordiris to the definition of 
plane avgles, 'That"retto-convexe angles of contatt are 
not deſtitute of quantity. How many ;payes one quantity 
may be greater then another , what kin # f homogeneity 
it 1s that 1s requiſite for proportionalls. That angles 
have figuration as well as quantity. That in angles is 
obſervable a homogeneity or heterogeneity which is Ma- 
thematical , and alſo a homogencity or heterogeneity 
which is not eMathematizal , nor any way concerning 
their quantity , but only their figuration, &'c. Of ſe- 
, wveral ſpecial properties of magnitudes and angles. How 
ſome angles are Conſtituted by the concreſcency and an- 
mexion of ſeveral parts and angles which are hetero- 
geneal each to other. Whether like angles in unequal cir- 
cles, and in loke ſegments of circles be always qu 2 
That all Equal angles are not likg. That all like angles 
are not Equal. 


"T "Hough I cannot conſent unto your 
J thoughts about the Angle of Contact, T 
ſhould be angry with my own raſ{hneſs , ſhould 
T be forward to blame your late ſpeculations 
thereabout ; ſecing ſo many noble and ſprightly 
wits, and ſuch as have deſerved the honour of 
Europe, fiding with you: Eſpecially I ho- 
nour your thorow-converſation in the learned 
perſons works , whom I perceive you ſo args: 
ay 
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ly to have Sleaned after: : yo ' cov} "IR tiave 
plowed in theſe hard grounds with a. more 
worthy Alsiftant. But Knowing it is not Com- 
plement you expect in Philofophy but Reaſon 5 
I ſhall in as ſhort, as the matter will bear, 
and as plainly asI can, fumms up the grounds, 
why I as yet remain ſo farre dilatiffyed,. that 
cannot without injuſtice tomy own judgment, 
deſert the generous and Jearned diſſenters from 
your Opinion 7 or ceaſz to averre Able of 
Conta& to be true quantities .  equial * or un- 
equal one to another , though the higheft mul: 
tiplex of the” greateft  citradiamiertaf Angle 1 of 
Contatt, | be' never able to exhauſt; *or __ 
lize the leaſt righflined part of the nokta acu 
right-lined Angle.” © 

And that we may not miſtake each oth} 4- 
bout the State of the Controverſy "and to be 
ſhorter ) and more "ctear. in the infuin's dif- 
courſe ; We [hall firſt ſet down the definitions 
of certain termes, about which I ſuppoſe ther 
will be no. difference between'us. As. . 

if, ( Our” diſcourſe "extending no further 
then to plain Angles) that by a Right-lined 
angle, we.underſtand a plane angle contained 
under two concurring fides, or lines, which 
are two rightalines not polited directly the one 
in the pr odution of the other, nor parallel the 
one to the other. As in fig. z. the Angle _ 
is a right-lined angle contuingd under the ww 
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right lines BA and CA; BA and CA not being 


| ſo poſited at A asto make one right line : nor 


can they be parallel becauſe of their re&itude 
and concurrence. .” 

2ly, That by a crooked-lined 4ngle , we 
underſtand a plane Angle , contained under 
two concurring fides, or lines, which are two 
crooked lines ; as in the fig. 2. 3 4. che Angle 
BAC is a crooked lined angle contained under 
the two Crooked lines B.4 and C4. 

- Zly. That by a crooked lined angle of con- 
caves, or a Concavo-concave angle, we un- 
derſtand a plane angle contained under two 
concurring crooked lines; both which crooked 
lines obvert at the Angle firfh of all inwards, the 
concave fide of their Curvature, towards the 
angle under then contained. So in fig. 4. the 
angle BAC is a crooked-lined angle of Conca- 
ves, or a Concavo-concave angle , contained 
under the two crooked lines BA and CA both 
which obvert the Concave fide of their cur- 
vature towards the angle under then contained. 

4'y. That by a crooked-lined angle of Con- 
vexes, or a Convexo-convexe angle , we un- 
derſtand a plane angle , contained under two 
concurring crooked-lines ; both which croo- 
ked-lines obvert at the angle firſt of all in- 
wards , the Convexe ſides of their Curvature 
towards the angle, under them contained. So 
in fig. 2. the angle BAC. is a a - 
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angle of convexes , or a Convexo-convexe 
angle, contained under the. two crooked-lines 
BA and CA, both which obvert the convexe 
fides of their curvature, fart of all inwards, 
towards the Angle under them contained. 

'5y. That by a concavo-convexe angle we 
underſtand a plane angle, contained under two 
concufring crooked lines ; the one of which , 
at the angle firſt of all, obverts the convexe 
fide of its curvature inwards towards the con- 
tained angle, the other the concave fide of its 
curvature. So in fig. 'the 3d. the angle BAC 
iS a CONCAVE-CONVEXE , Or A CONVEXO-CONcaVve 
crooked-lined angle , contained under the two 


crooked lines BA and CA, whereof the one 


BA obverts the convexe fide of its curvature 
towards the contained angle , but the other CA 
obverts the concave fide of its curvature towards 
the ſame contained angle. 

'6'y- That by a mixed lined angle , we un- 
deritand a plane angle , contained under two 


_ concurring lines ; whereof the one is a right 


line, the other a crooked line. So in fig. 5h. 
6th. the angle BAC is a mixed-lined angle, 
contained under the right line CA. and the 
crooked line BA. 
7)- That by a ReQto-concave angle , we 
underftand a plane angle , contained under two 
concurring lines; whereof the one is a right 


| line , the other a crooked line # having the con- 
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cave fide of its curvature obverted towards the 
contained angle , ſo in fig. 5. The angle B.A.C. 
4s. drawn a reco-concave angle , being con- 
tained under the right line C. A. and the croo- 
ked line B. obverting the concave fide of its cur- 
yature towards the contained angle. 

8'- That by a re&o-convexe angle, we 
underſtand aplaneangle, contained under two 
concurring lines ; whereof the one 1s a right 
line, the other a crooked line, having the-con- 
yexe fide of its curvature obverted towards the 
angle contained , fo. in fig. . 6th. the angle 
BAC. isdrawn a re&o-convexe angle, being 
contained-under the right line C A. and*the 
crouked line BA. obverting the convexe fide of 
its curyature towards the containd angle. 

©. Thatby an Angle of contact we under- 
ſtand a'plane angle , contained under two con- 
curring lines ; which two lines are neither 
one and the ſame- line -produced , nor yet in 
their preſent poſiture and inclination can poſl1- 
bly cut one another , how farr ſoever either, or 


both of them be produced. $o in fig. 74h. and hg. 


8h. the angle BAC. beingan angle of contact, if 


4n either figure the crookgd-line BA, be produced 
beyond the point of conta&t A, unto D, and in 
he, 7th. the crooked -line CA, in figure 87h. the 
rightline C A. be produced beyond the point of 
contatt AuntoE;in neither the line CAE can fal 


into the production ofthe lineBAD,nor incither 
, : 1 | - : 2  Þ 4 $4 #444 ſhall 
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ſhall the line-'CAE cut the line BAD. 2rd 

xoly- From-the figuration, poſiture and pro- 
perties of the fides of ſuch angles of contaRt;that 
by 2 re&o-convexe angle of.conta&, we under- 
ftand a plane angle being-recto-convexe , as 
above defined , and being; -alſo an angle of 
contat. So inhg. 87h. if in the re&o-conyexe 
angle BAC, the right line C4 touch and'cut 
not the convexe arch BA the angle BAC 
is a re&o-convexe angle of contact. Lis 

11. That , by a reQv-concave angle' of 
contat we underſtand a plane angle of con- 
tact, which is alſo re&o-concave -, as' above 
defined. As in hg, the 87h. if in the reQo-con- 
cave angle E AB the right line EA touch-and 
cut not the concave arch BA., the angle EAB 
15 a recto-concave angle of contact. | 

I2. That by a concavo-convexe angle of 
contact we underſtand 'a plane angle + of 
Conta&t, being allo concavo-convexe -,'' as 
above defined. So in fig. 12th. if RAH-being' 
a concayo-convexe angle , the arch RA touch 
andcut not the arch HA then the angle RAH 
15 a concayo-convexe angle of Contact. 

13. Thatby a Citra-diametral-concavo-con- 
vexe angle of Conta&t , we underſtand a plane 
concavo-conyexcangle of Contact ; both whoſe: 
conteining Arches lie on the ſame fide of the 
right line tangent, which toucheth borh the 
arches inthe: ſame:point of Conta&, - As infig- 


er. 


12th. the concavo-convexe angle of Conta& 


' HAR , having both Arches HA and R4 
lying on the ſame fide of the right line tangent 
BA4., which toucheth both the Arches in the 
ſame point i, the concavo-convexe angle of 
Conta&t HAR is citradiametral. 

14. That by an ultra-diametral ' concavo- 
convexe angle of Contact, we underſtand a 
plane angle of contat being concayo-convexe , 
and having the one arch on the one fide of the 
diameter paſſing thorow the Conta& point , 
and beyond the right linc tangent which tou- 
cheth the Arches in the ſame point ; but ha- 
ving the other arch on the other fide of that 
diameter , and on the other fide of the right line 
' tangent. So in fig. 12h. the two Circles F4H 
and ADK touching in the point L, and AK 
being their common diameter and AB being 
a right line tangent to both , the concavo- 
convexe angle of Contact DAH is ultra-dia- 
metral. 

15. That by a mixed crooked lined angle, 
we underitand a plane angle contain'd under 
two concurring crooked lines , of fuch ſeveral 


curvatures that it is impoſſible for them to be _ 


coapted from the angular point the one unto 
the other , or the one, or its. _ to be 
coapted to the other , or its production, at and 


from the angular poirit,, by any .circumduction 
whatſocver , ſ0-in fig. 9. 10:11. the angle 
| BAC 
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BAC, being a mixed crooked lined angle, AB 
as being of a different curvature from AC,can no 
way /poſſibly be coapted by any circumduction 
to AC from the angular point A : and if B4 
be produced to D and CA to E the crooked- 
line AB, becauſe of its diflerent curvature can 
neither be coapted to the crooked line AC 
nor to its production LE: nor the crooked 
line AC to the crooked line AB, nor 'to its 
production AD , by any circumduction upon 
the angular point whatſoever. 

16. That by the iſoclitica/fides of an Angle, 
we underftand two ſuch lines , whether right , 
or crooked , containing a plane angle , as accor- 
ding to their preſent fite and poſiture , without 
inverfion when crooked ,. moving by the ſides 
nearer one to another , will by ſuch motion 
at laſt come to be coincident with and coapted 
cxatly the one unto the other : and that by 
an iſoclitical angle we underſtand a plane 
angle , contained under ſuch iſoclitical fides. So 
every right lined angle is manifeſtly ifocliti- 
cal ; and its fides are ifoclitical, the fides by ſuch 
motion on the angular point one towards ano- 
ther being manifeſtly coincidible and coaptable 
Soalſo in fig. 34. if in the concayo-convexe croo- 
ked lined angle BAC. the crooked-lined fide 
BA by moving upon the angular point 4 
towards the other-c rooked lined fide CA, wall 
at laſt coapt and become coincident with the - 
| crooked 
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ked lined fide CA then are B A and. C4 ifodliti- y. 658 
cal fidesand the angle BAC aniſoclitical angle. . 


.,.T7-: That by the aniſoclitical fides of an 
angle we underſtand two ſuch lines, whether 
the one right & the other crooked , or elfe 
both crooked , and whether both of the ſame 
or different curvatures , containing a plane 
angle, ſo as according to their preſent fite and 
politure , without inverſion of either when 
crooked , by moving the fides nearer one ano- 
ther , by the continuance of» ſuch motion 


they..can never be brought to be coincident | 


with , and coapted exactly the one unto the 
other and that by an aniſoclitical angle , we 
underſtand a plane angle contained under ſuch 
anifoclitical tides. So all crooked lined angles 
of concaves, though having fides of like cur- 
vaturs, all crooked lined angles of convexes , 


though having fides of like curyature , all conca- ' 


vo-convexe angles, whoſe fidesare of different 
curvatures, all mixed lined angles , whether re- 
cto-conyexes, orreto-concaves, all mixed croo- 
kedlined angles whatſoever, are all of them ma- 
niteitly aniſoclitical angles , and their fides ani- 
ſochitical. Soin fig. 47h. though AB and AC. be 
{zppoſed to be of uniform; anſwering and equal 
curvatures, and likewiſe in fig. 24. though AB 
end AC againſuppoſed tobe of uniform, an- 
ſwering and equal curvatures , and in fig. 74. fig, 
$9941, I1. ſuppoſing 4B and AC-not to be of 
Bk. UNI- 
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niform , anſwering and equal curyatyres , by 


moving the ſides. 4B & AC in thar their 


preſent fite 8 poſiture Japon the angular point 
A, without the inverhon of. either , when 
both are crooked, to bring the tides nearer the 
one to the other, it is manifeſt that by the conti- 


nuance. of ſuch motion they can never bg 


brought to a coincidence with, and to be 
coafted exactly the one untothe other , and 
ſuch alſo are all angles of Conta& whatſoever, 
asin hg. 7, 8,11. AB & AC are as uncoin- 
cidable and uncoaptable as in the former, except 
only ultradiametral.,, concavo-convexe an- 
gles. of Conta&t , which are of equal and an» 
ſwering curvatures... : | 

13. That by an Angle of curvature, or 
coincidence we underſtand a plane angle , con- 
tained by any two parts of a crooked line at 
the. point of their concurrences any where to 


be imagined, or taken in crooked-lines. So in, 


the 7h. fig. let BAD be the circumference 
of a Circle , Parabola , Hyperbola , Elliplis &c. 
At the mean point A, the fides BA and 4D 
contain an Angle of Curvature, or coinci- 
dence. _ | 

19. That by autoclitical cyrvature , and 
ſo by an autoclitical crooked line, we under- 
ſtand ſuch a crooked line , as paſſing from the 
angular.point of a right lined angle , between 


the two lides, by the inclination of.its curva,, 
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ture , keepeth the convexe fide of its curyature, Þ] 


conſtantly obverted to one of the ſides, and 
the concave fide of its curvature conſtantly 
obverted to the other. 4s in fg. 17. in the 
right lined angle BAC, the crooked line 4EF 
keeping its convexity conſtantly obverted to 
the fide AB, and its concavity to the fide AC, 
or10 much of it as is intercepred between the 
interfe&ion at F and the angular point at 4 
the crooked line AEF is autoclitical , z. e. rhe 


convexity is all on one fide , and the conca- | 


vity all on the other. 


20. That by antanaclitical curvature and fo | 


by an antanaclitical curve line , we underſtand 


ſuch a crooked line, as paſſing from the an- | 


gular point of a right-lined angle, betwezn 
the two tides , by the inclination of its curya- 
ture , hath the convexe part of its curvature, 
ſometimes towards the one fide of . the right 
lined angle, and ſometimes towards the other 
fide of the right lined angle , z. e. the con- 
vexeneſs and the concaveneſs are not con- 
ſtantly on the ſame ſeveral fides. 4 in hg. 17. 
in the right lined angle BAC , the crooked line 
AGH. obverting the convexity at G towards 
AB, and at H towards AC is antanacliti- 
hat” - SM 

Theſe definitions premiſed, to give now 
the true State of the controverſy ; let there be, 
a5 in fig. 12, two equall Circles AHH and "_ 
” | touch- 


a — —_ naw & aa ak 
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FJ touching in the point A: and let AG bethe 
Semidiameter of the circle ADK : and AB; 
be a right line tangent touching both the Cir- 
cles in the point A: and let AEL be a greater 
Circle then cither , touching both the former, 
and alſo the right line tangent in the point 'A: 
and from the point A draw the right line AC 
at FT AERY the circle ADK in the point 
D, and the circle AEL inthe point E : now 
therefore whereas you ſay that the ReQo-con- 
vexe angles of Contat BAE and BAF are not 
unequal , and that neither of them 1s quanti- 
tative ; and that the crooked-lines £4, DA, 
HA are coincident, Sc. ſo as to make no An- 
vle with the right line 4B, or one with ano- 
ther ; and that the right-lined right angle BAG 
is equal to the mixt-lined, z. e. Reto-concave 
angles of the Semicircles EAG and DAG ſe- 
verally, and that thoſe angles of the Semicir- 
cles EAG and DAG are equal the one unto 
the other ; and that the mixed lined Re&o-con- 


vexe angle FAG is ſeverally equal to all , or 


any of the former ; and that there is no hete- 


rogeneity amongſt plane angles , but that they. 
are all of them of the ſame ſort, and homoge- 
neal and undevideable into parts ſpecifically . 


different, diftin& and heterogeneal in reſpect 


of one anotner, and the whole; and that to 


- any mixt,, or crooked lined angle whatſoever. 
that is quantitative it is not impoſſible to give 
oo arbor 
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ati ,cqual” right. litied argle + T acknowledse' 
for-all theſe things you have diſputed very ſub- 
tilly; yet I mizlt with a clear and free' judgmiernit 
own and declate a difſent from you in them all, 
for. the. reaſons to'be alleadged in the inſuing 


ww 2» - 


Diſcourſe. . © 


And [to exclude the confideration of Angles. | 
herein unconcerned ; they are plane angles | + 
z. e. fach %s are contained by lines , which lye' Þ | 
wholly , and both in the-ſame plane , the dif c 
uifition of whoſe nature we are now aboit. c 
And ſuch is the affinity , which'the inclination | F 
of one line hath. to another in the ſame plane, Q 
with the natiire of an Angle , that without ic | ® 
a Plane angle cannot be defined , or conceived. 1s 
For where there is reitude and voidneſs of in- : 
do -4$ tt 
St 
m 
in 
Ne 
of 
may have inclination to another , and yet they be 
never meet , nor have in their infinite regular | 


— 


production any poſlibility of ever meeting ; >... 


_—_— —— — 
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IE 
7 the circumferenec of an Ellipfis , or <HLliDS 
. right line lying wholly wichonr them, ' withs 
either Se&ion',' or Contact ; or the Af mh 
totes in conjugate Sections, which thouph &- 
ver making a' cloſer appropinquation to" the 
circumferences of the conjupate'tgures , yerrhr 
finitely produced , never attain a concurreticy. 
| 4nd though by poffibility the inclined, tines 
_ might meet, yet if they do not, an Angle is 
| not conftitated * only there is pofſibiliry of an 
L- Angle when being produced they ſhall. meet. 
So-as to make up the nature of an*Angle two 
lines muſt be inclined one to another"; * ajid'alfo 
concurre ,- or meet to contain on their x 5's 
certain ſpace,'6t-part of the plane betivcerrrheir 
productions from their pvirit of concurrence, 
or- their angularpoint. And this being the ge- 
neral, and proper nature of a plane angle; as it 
is manifeſt, ' that in a right le there isng Alt 


*%Y 


gle, ſo it is dubious what is to be judged- of 


thoſe curve, or crooked lines ,, whoſe curyas 
ture is either equall -, uniform', or regulars 
S6; whether in ſuch lines there be not at every 
mean- point-an angularneſs, the lines ſtill lying 
in\the ſame pofiture. It is clear in a right ling 
no-mean point can be taken, at which the parts 
of the right line in their preſent poſition can 
be: faid to have any inclination one to another : 
that though the parts concurre, yet they want 
inclination: but in the circumferences of cir- 
= - — = —— —"—— 


| (96) 4 m— 
£7 ,\ Ellipſes , Hyperbola's, Parabola's and Þ- 
ſuch like curve, or crooked lines, being of , 

equal uniform , or regular curvature, no point | 
can be aſſigned at which the parts in their pre- 
ſent poſition ſhave not a ſpecial inclination 
one to another. So as, as before, inclination 
of lines and concurrency making up the nature 
of an angle; it ſeems not reaſonable to deny 
angularity at any point of ſach crooked lines , 
however their curvature be either uniform , 
equal , or regular. But I know it will be ſaid 
that ſuch crooked lines of equal , uniform & 
regular curvature are but one line, and there- 
fore, by the definition of an angle , cannot 
contain an angle ; which requires two lines to 
its conſtitution. To which I anſwer, that in 
like manner , two concurring right lines may 
be taken for one line continued though not 
in its re&itude , and then the conſideration of 
angularity between them is excluded : however 
by reaſon of the inflexion and inclination at 
the point of incurvation, there is an aptitude 


- in that one produced line , there to fall , and 


diſtinguiſh it ſelf into two , with inclination of 
one unto the other , and ſo to offer the con- 
Kitutive nature of an angle : and ſoit is at 
every point of ſuch crooked lines , whole cur- 
yature is equal , or uniform and regular ; being 
one , or more lines, according as by our con- 
opens they ONS, engnins 

| TT 


4 
* 


| 
| 
x 


; > " . bd ets: &-2* I 
And as a continued reQitude , ſuch as is it 


right lines, is moſt inconſiſtent with the na«. 


ture of an angle, ſo. what ſhould be judged 
more accepting of the nature of angularity , 
then curvature is , being thereunto_ contra- 
riouſly - oppoſite , and by. all conſeft moſt what 
to be ſo ; ſaving in the aforeſaid cafes when 
curvature is equal, uniform ,' or regular. But 
why ſhoald equality, uniformity , or regula- 


rity of curvatures , be ſo urged in the concern 


of angularity , by none of which is angularity 
either promoted ; or hindered ? . For there 
cannot be greater equality , uniformity, or 
regularity, then is to be found in ReSitade as 
well as angles; in right lines as well as Circles; 
the things. conſtitutive of .the nature of an 
angle, being things quite different from them , 
Viz. inflexion or inclination and concurrence; 
which are indifferently found in all curva- 
tures equal and unequal , uniform, or not unj- 
form , regular , or irregular : Md betides are 
inſeparable from them : curvature and a. con- 
current inflexjon , or angularity being but as 
rwo notions of the ſame thing , confider2d 
as. under ſeveral reſpects: Yiz. curvature isthe 
aftection of a line confidered as one : .the fame 
being angulgriry and inclination ,, when from 
any point of the curvature the lame line is 
confidered -as two: ſo two concurrent right 
lines. are .ſa.id. to. be one crooked line : but 
: x. F when 
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when =right-lined angle is {aid to be contained 
bythem , they are then contidered as two from 
the point of their incurvation , or inclination : 
and equality , and uniformity , and regularity 
of. curvature implying equality , -uni'ormity 
and regularity-ot anflexion ,. or incliuation , 
it is ſo: far from concluding againſt angula- 
rity ,.:that it inferrs it with : an | additament , 
Viz.” of equal angularity, unitorm angularity, 
and regular angularity ; as might be at. large 
declared ..in the ſpecial properties of ſeveral 
crooked lined figures. And in ſeveral unxorm , 
and regular crooked lined figures , there are 
ſome ſpecial points, offering even to view and 
ſenſe a clear ſpecimen. of a more then ordinary 
angularity , without any ſuch loud calling 
for the ftrong operations of the mind; as 
the: vertical points in conjugate fhgures, in 
parabola's, and the extream points of either 
axes, in ellipſes, and the like, And in the 
definition of@ plane angle, all the inclina- 
tion , which is required in the concurring fides, 
is only ,. that their inclination. be «3 i#' «::04«; 
Z. e. To as the fides make notone and the ſame 
right line, as it is generally underſtood : howe- 
ver ſo far are we from impoſing upon any 
againſt their judgements, this ſpecial ſort of 
angles, that we readily acknowledge , if the 
words «- is" 63-4, in the definition of a plane 
angle , be forced from the commonly ew 
R cnlis 


-— (99) OO. 
ſenſe, of the ſides not lying' in the ſame rights 
line , to "fignify the no6n-coincidency of .the 
production: of 'the one- fide with the other g 
then according to- thit 'gloſs - upott the' de> 
finition of plane angies, this whole: ſort of 
angles is' to be rejected 5; wherein every 'one is 
freely left to his own judgement ; the diffe- 
rence being a queſtion and quarrel about 
words, more then matter-, and not 'concer- 
ning the preſent controverſy. 
However from the whole it out of Contro- 
 verſy appears, that reto-concave angles of Con- 
tact are true angles, contained under: two -1n- 
clined fides, concurring : allo that ultradia- 
metral concavo-convexe* angles of Contact, 
whether leſs equal , or greater then 'two' right 
right-lined - angles are true angles. 'for the 
tides are inclined and concurr : of their con- 
Ccurrence can be no doubt : and that they are 
inclined muſt of neceſſity be yielded , ſeeing 
they neither lye in rectitude , nor which to 
ſome might be a cauſeleſs {cruple, the one in 
the production of the other : ſo as their an- 
geularity is clear beyond all doubt : the incli-- 
nation underftood in the definition of an angle 
being generally any pofiture of one line with 
regard to argther in the ſame plane., ſo as 
both neither fall in one right line , nor be 
ſituated parallel one to another, nor under 
ſ:ch a manner of oblique extenfion , as may 
- = LE L 1 ren- 


(106) 
render their concurrence impoflible < it is not 
only the oblique poſiture of one line in refe- 
rence to another , as contradiſtinguiſhed from 
perpendicularneſs in acute and obſuſe incli- 
nations: bur ſuch is the comprehenfiveneſs of 
its ſenſe, in the preſent acceptation , that every 
perpendicularneſs it felf is taken for an inclina- 
tion. | 

So likewiſe it cannot reaſonably be denyed 
but thoſe ſpecial angles of 'Conta&t , which 
are the chicf ſubje& of this preſent con- 
troverſy , I mean re&o-convexe angles of Con- 
tact, are truly angles ; except either the in- 
clination of their fides, or their concurrence 
could be called in queſtion ; nothing elſe being 
requiſite unto the nature, or comprized in the 
definition of an angle : and the like is to be 
judged of all other concavo-convexe and con- 
vexo-convexe angles of Contact. But york ſaid 
that in the rc&o-convexe angle of Contact 
the right-line tangent and circumference make 
no angle , becauſe the tangent is not incli- 
ned to the circumference , but coincident with 
it. What myſtery of reaſon , or force of Argu- 
ment ſhould be in this deduction ? if you ſay 
itis coincidence, you mean by non-inclination; 
[ readily yield , where two lines, become coin- 
cident , their former angle is thereby extinct ; 
as thereby they come. under the conſideration 
but of one line: as when two right-lines, or 


(101) 


_ two ifoclitical crooked lines, are, one ofeack 


of them , ſo moved about the angular point, 
till the two lines become one. But where is any 
ſuch coincidency between right-line tangents” 
and circumferences ? or what poſllbility is 
there of any ſuch coincidency : a crooked 
line and a right-line may no doubt be com- 
menſurate, or proportionable in length , but 
in poſition it is impoſſible : and if we ima- 
2ine the tangent bowed to ſuch a coincidence, 
then it is not avy longer a tangent, or 
right-line , but a circumference. And though 
as you urge , a right-line circumduced about 
any middle point in the fide of a regular po- 
lygone , at laſt becomes coincident with the 
fide, and looſes all inclination and angulari- 
ty with the fide; what doth that concern , or 
how doth that prove the non-inclination of 
the tangent to the circumference ;_ your ſelves 
{ometimes in every paint , ſave only in the 
point of Contat acknowledging an inclina- 
tion; and as 1s elſe where hinted, in the point 
of. Conta& alone , and abſtractedly , the incli- 
nation it ſelf, which is the habitude of the 
concurring inclined fides , is not to be ſought , 
but only the particular termination of their 
inclination ethere. But you will fay , it is 
non-fecancy which is meant by this coinci- 
dency : and what I pray is that more then 
the Lateran bells to the concern , or conſti- 

+ —_— 
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tution of angles ? Are there. not many regy- 
lar curve lines produced , ſome: intinitely 
without Se&ion , in which eſpecially:-the cir- 
<cumferences of circles; you are pleaſed ſome- 
times every where to think you haye cauſe to 
imagine an angle. It» were meet to. know the 
meaning of ſuch odly connext terms, beiore 
rcaſonings upon them be regarded 1 in queſtions 
of weight. 

That the Conta&t of the angular des , Isas 


different from coincidency , as from ſecancy , is 


moſt unqueſtionably apparent in angles 'of ſuch 
tides, as are capable of, all three , Y:z. Contact, 
ſecancy , and coincidence. For example in 
fig. 16. let there be two Arches of equal Cir- 
cles DAF and BAC... touching one another in 
the point A. If the arch DAF 'ba circumduced 
about the point A as' an unmoveable center ; 
at afterian infinite ſucceſſion of ſecancie3, at 
laft all will terminate in a maniſeſit coinciden- 
CY , iand the arch AF be coincident with the 
arch 4B, and the arch AD becoincident with 
the arch AC. So as ſecancy, Contact, and 
coincidency are diftinguiſhable one Som ano- 
ther with as much caſe and cleareneſs , as an 
odde number from an even. Burt if it be urged, 
that you aſſert not a coincidency wen 1 the 
arch. DAF and the:arch BAC; but only that 
GH being a right linc;and conctifng the arch 
BAC in the point _ that I ſay the right line 
GH 


(703) 
GH and the arch BAC are coincident. The 
vanity of this may be evinced ; in that by the 
ſame reaſon .it followes , thar the right line 
GH muſt be coincident with the arch'DAF, 
and ſo the arch DAP coincident with the arch 
BAC ; the contrary of which 1s above-ſhewn 
and confeſſed : and befides hereupon 
ſhould two wokes B.4C and DAF being con- 
vexo-convexely poſited , and the rightline tan- 
gent GH beall coincident ; which THeave for 
others to ſay rather then my Telf. 

When a right line tangent and many crooked 
lines of different curvaruces, all touch together 
11 .6n3 and the ſame point, as in ng. T3 ; you 
ſay, n chow: 11 without the. angular point of Con- 
tact the ſides are variouſly divaricated one from 
another, yet in the point of Conta& ; ; they have 
not front inclinations ,. for you lay they-have 
no inclination at all. The truth is the angular 
point of its ſelf is not capable of inclitations, 
rior. for the indiviſibility of its nature! can by 
any poſſibility comprehend them : yet thatlines 
concurring in one only pount E and preſently 
after receding each from the other, notld not 
| be inclined each to other in or atthe point of 
their concurrency , whether it be by, Conta&, 
or Setion , -ehough- in the caſe of Conta&s the 
inclination be lefs , then can bt exprelled by 
the inclination of any right-line upon a right- 
Une, is abſolutely unconceiveable, there being 
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' no lineary coincidence, but only of one point 


between them. For as elſe where, in the ſame 
plane , neicher of point to point, nor of point 
to line, nor of point to plane can be any in- 
clinatjon : but in the preſent caſe of plane an- 
al es , inclingtion muſt be of lines, and may be 
of them in the very point of concurrence ; or 
elſe from the point of concurrence they would 
not part feveral wayes: for it is their diverſe 
incl ination at that point, which makes their 
departure one from another when they depart 
from thence. And as even in the angular point 
of right-lined angles the lines have the ſame in- 
clinations as e}ſe-where , ſo in all other angles, 
ſave only ſuch angles of Contact, as are leſs 
then the leaſt right-lined angles , "by drawing 
right-lined tangents to the arch., of arches ar 
the angular point , is ſhewn in right-lines, 


cither the very inclication of the ſides, in, or 
rather at the angular point, or elſe the leatt. 


right-lined inclination ; ; Which 1s greater, or 
the greateſt right-lined inchmation , which is 
leſs: for though they may differ much i in their 
diſtance and divarication one from another, 
without the point of their concurrence ; in the 

oint of their concurrence , without much 


abſurdity , they may be faid'to be equally di- 


ſtant, z. c. not at all diſtant there one from 


another ,. for there they are' not indeed at all 


diftant any of (REM irom the reſt ;  yetit, doth 
not 
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not hence any way follow , that inlike mans 


ner it may be ſaid of them without abſurdity, 


that in the point of concurrence they have 
equal inclinations , #. e> no inclinations one 
to another: for though in the point of con- 
Currence it is truth , they have no diſtance , 
yet it no wayes as may appear to thoſe that will 
conſider equally follows , that they ſhould 
chere haveno inclination. 

Beiides , that the urging of the coincidency 
of the ſides in re&o-convexe :angles of Con- 
cact is moſt diretly oppoſite to the nature and 
properties of the ſpecial lines under which ſuch 
angles are contained. For, tis the ſpecial 
propertie of ſome lines that they can touch, 
but they can no way becoincident ;, as Arches 
of unequal and unlike curvature: and a right- 
line and a crooked line : ſome can be coin- 
cident, and can no way touch, as right lines : 
ſome can both ; as Arches of equal and an- 
ſwering curvature , which ſet concayo-con- 
vexely , and citradiametrally cannot touch , 
but will fall into a coincidence : but poſited 
convyexo-convexely , cannot be coincident , but 
may conſtruct an angle of ContaR. | 

So asthe chimera of the coincidency of the 
tides in re&g-convexe angles of Conta@, if 
perſifted in , is worth laughing at, and like 
his Philoſophy who when every one was. at 
his high Lavolta's , denyedthe poſſibility of 
Math et LS t | "a 
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motion in- the-world : But-to juſtify the non- 
inclination of :the tides againſt the eye and 


reaſon , this horridly dittorted Monſter of 


their coincidency was introduced. Indeed if - 


they be coincident they make no angle : But 


it will cramp the underſtanding of an Oca;- 


pus to declare how either a right-line , or a 
crooked-line ,. : touching another crooked- 
line in one only point and no more , ſhould 
ever be conceived , [notwithſtanding to be 
coincident with-. the production of. the 
other crooked-line , whether the tangen- 
cie of the crooked-lines be concavo-con- 
VeXe , Or. Convexo-convexe , z. e. the one 
within the other; -orelſe the one turned away 
from the other. Bat you'll ſay , you aſſert 
comcidency only in the point of Contact: 
EF anſwer, that's frivolous , not to ſay ridicu- 
tous and impertinent ; for coincidency 'in the 


preſent queſtion of angles is taken 'as oppoſed 


to inclination , which is an affection and pro- 
priety of the concurring fides 'of the angle , 
not only of the angular point taken by it ſelf 
abftrattedly. As: inclination cannot be.:3n-a 
point, though itmay be at a point, ſoa point 
cannot be ſaid to. be inclined unto a line , eſpe- 
cially it ſelf being in the ſamelige :- it may 


beifaid' to hold ſuch and ſuch a diftanceirom 


theline:; when-it is without it 7 but not! tobe 


iachined/anto it [And if the being of hp 
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| of Contact , generally as a point of the one 


fide, inthe tangent line , as in the other fide, 
whether right , or crooked, make a coinci. 
dency deſtroying inclination ; then all inclina- 
tions and angles whatſoever .are . deſtroy'd ; 
and every where will be a coindiceney, for 
thatis common to every angle to have the an- 
gular point fill common to both fides : and 
the ſecant angles. might as well be ſaid coin- 
cident , asthe tangent angles, For what you 
ſay, that it israngency as oppoled-to ſecancy, 
that you mean by coincidency ; I anſwer the 
glofſe is improper and befides. the anvil and 
tanzency undenied , but in this caſe imperti- 
nently by you alleadged , till itbe proved that 
tangency in one . only point, and no more , 
doth quite annul and deſtroy. the inc)ination 
of the lines, though on both fides of the Con- 


tact clearly receding the one-from the other : 


till which be done happineſs to my friend and 


no lonoer. 


I might. adde that it is; Touching which 
is only mentioned in the definition of plane 
angles ; but I ſhall diſpatch all -by ſetting the 
cale before you in this Diagramme in hg. 12- 
if the right line BA touch the arch LA in 
the point A agd theright-line LB be ſo drawn 
as to. rouch the arch LA in the point I, here 
now 1s a plane on every fide bounded by two 
right-lines, Yiz. BL and BA and one —_— 
_ e 


(108) | | 
ed-line , Yiz. the arch LA. That LBA is 
an angle will not be doubted ; and becauſe 
the three lines perfeRtly bound in and limit a 

lane on all fides ; the Arch LA can neither 
n coincident, with the right line LB , nor 
with the right-line AB, and in the angle 
LAB , the lines LA and BA ; -and in the 
angle ALB, the lines LA and BL concurring 
without coincidency , and without lying in 
the ſame right-line, or the one, ſo much as, 
in the production of the other; inclination , 
and {> the true nature of an angle, cannot be 
denyed them ; according to the moſt ſevere 
limitations and hardeft glofles, that can with | 
any reaſon be deduced from the definition of 
a plane angle. And to make all clear let a 
Paper , or other plane be cut in the form of | 
the mixed-lined Triangle ALB and the wildneſs © 
of queſtioning.the angularity of the two re&o- 
convexe angles of contact LAB and BLA 
will be clear to all perſons both rude and learn- 
ed. I take it therefore for granted ; that , all 
ſuſpicion of coincidency and non-inclination , 
in whatſoever pertinent ſenſe , of Contact-an- 
gle ſides, being evicted and ſent of the fcene, | 
all re&o-convexe angles of Conta& are truly 
angles. 25 >: 540 

To paſſe now unto another of your Theſfis's 

in which, you peremptorily conclude Refo- 

convexe angles of Contat to be deyoyd of all 
| rg quan- 
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quantitativenefs > when I urge their quantite- 
| tiveneſs, I mean not. that they can at plea- 
ſure be devided into parts in any given an 
limited proportion , or by a mathematical ho- 
mogeneity holding any proportion with the 
Angle of Contact devided ; only that from the 
angular point between the ſides of the leaft 
Recto-convexe angle of Contact- infinite other 


liries may be drawn, dividing theangle, though 
heterogeneally. And certainly its being an an- 

| gle of Contact cannot in the leaſt prejudice its 
| quantitativeneſs: for it is moſt apparent that a, 
convexo-convexe angle of Contact contained 
under Arches of equal curvature , may Le di- 
f ; vided into two mixed-lined , 7. e. recto-con- 
: vexe angles of Conta@ ,- which hold propor- 
5 | tion of equality one with another, and cach 
, of them is in fubduple proportion to the con- 
: vexo-convexe angle of Contat , which was 
; | divided: and infinite numbers of ContaQt-an- 
«| gles of ſeveral forts may be adjoyned one unto 
1 another , diftin&t in their ſituation , without 
, drowning and extinguiſhing one another and 
by each lying without the other : which is not 
- | Fruc of indivifibles wheri they are adjoyned 
ly to, and touch one another. Beſides the re&o- 
' | concave angle of Contatt is greater then the 
%s greateſt right-lined angle , at the angular point 
My of Conta& having a manifet inclination of 
all | he fides; for concurring, they neither re 
F1EnNts 
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rizht-line ,- nor 6ne crooked-line. - Moreove? 
vita-diamerral. - concavo-convexe Angles of 
Contat may be equal to two right right-lined 
angles, or greater ſometimes : 4s in fig. 12. 
i: the two Circles FAH and ADK be equal 
and touch in the point A, and AK be dia- 
mztec : and AR be another Arch falling 
beyond the diameter AK and beyond the right 
line tangent AB: it is manifeſt that the con- 
cavo-convexe ultra-diametral angle of Contat 
DAH is as to the receſſe of the fides equal 
to two rizht:lined angles : for the re&to-con- 
cave angle of Contact BAH is equal to two 
right right-lined angles, deducting the refo- 
convexe angle of Contact HAS: and the re&to- 
convexe angle of: Contact BAD is equal to 
the rec&o-convexe angle of contact HAS ; 
therefore the ultradiametral concavo-convexe 
angle of Contact DAH is equal to two right 
right-lined angles: and therefore the ultra- 
diametral concavo-convexe angle of Conta&t 
DAR is greater then two right right-lined 
angles. " = 
And then, what greater Monſter is difco- 
verable in the dottrine of the quantitativeneſs 
of the recto-convexe angle of Contact ? it is 
_ demonſtrated that between the -ight-line tan- 
gent and the Arch which it toucheth , no 
right-line can paſle : z. e. the re&to-convex> 
angle of Contact is leſs then the leaſt _ 
inc 
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' lincdangle : but why ſhould: hence be inferred 
| "that the re&o-convexe: angle of Contact -hath 


no true quantity ? you will fay , becauſe a right- 
lined. anele is infinitely diviſible: into lefs ant 
icſs parts , and therefore mult at laſt be leſs then 
the recto-convexe angle of Contact, if the 
recto-convexe angle 'of Contact be a true art- 
ole., having truth of quantity; 1 anſwer, /aftor 
all poſſible diviſions of a right-lined angle into 
parts of its owne kind , [mean ſuch as are made 
by right lines, the leaſt part is Rill a right-lined 
angle; then which the recto-convexe angle of 
Contact is moſt fairly demonſtrated to be ever 
leſs 24. c. the inclination of its-lides Is eve: lefs: 
and the convexe arch will Kill at the angle fall 
within : ſo as truly from thence may be interred, 
that the recto-convexe angle of Contact can ne- 
ver be either a righr-lined angle, or equal to it, 
or greater than a right-lin'd angle:bat that{there- 
fore it is no angle , and hath notrue quantity at 
all, becauſe it hath not the quantity of a right- 
lined angle, is a wild and perverſe inference, 
and elſe-where diſproved. 7 
And why ſhould the quantitativenelſs' of the 
recto-convexe angle of Contact be called"m 
ueſtion , becauſe it is demonſtrated leſs then 


the leaft rightglined angle ? If between the 


right-lined tangent and the arch a right-line 


could be drawn , then you would confeſſe the 
quantitativeneſs- of it as undeniable : —_— 
PINT En. 2 AIM - 
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doth not the paſſing of a thouſand crooked® | 


| lines from the angular point ; between the fides 


of the recto-convexe angle of Contact , -as well 
_ its quantity and diviſibility , as the pal- 

g of one right-line between them could : 
there being equal force of proof from the ene, 
as from the other ? and when a right-line 
& two equal Circles ; all three touch in the ſame 
point ; there are two equal recto-convexe 
angles of Contact adjacent the one continuedly 
to the other , and fituate the one without the 
other: which in indivifibles is impoſſible. And 
when the queſtion 1s of the quantity of angles, 
what is it we enquire , but only ; what '1s the 
inclination of the ſides, eſpecially at. the angu- 
lar point ? 4nd in recto-convexe angles of Con- 


_ tact, the anſwer is ; there is no inclination at 


all as of a right-line to a right-line , but only | 
as of a crooked-line to a right-line : that it 
were wildneſs to ſay ; becauſe in recto-convexe 
angles of Contact , there cannot be the incli- 
nation of a right-line to a right-line , that 
therefore the ſides meeting and parting one 
from another , and not lying both in a right- 
tine , do make no inclination one to ano- 
har. . | | 
And ſeeing the conv exo-convexe arigleot 
ntact contained under two Arches of equal 
curvature is dividable mto two equal parts by 
nn; OE ons een Lage 
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vexe angles of Contact , clearly appears; though 
the quantitativenes of every one of them be de- 
monttrable to be leſs then the quantity of any 
the leaſt right-lined angle whatſoever : becauſe 
right-lines cannot contain a leſs angle then is 
agreable to the inclinations they poſſibly cart 
have one to another : whereas in crooked lines 
generally , theſe are the conſtant properties of 
curvature ; though. the angles of coincidence 
or curvature, as we for method , brevity and 
diſtintion ſake named them , may be very 
unequal one to another , according to the de- 
erces of the inflexion , inclination and curya- 
ture ; yet conſtantly the angle on the concave 
fide, from any point of the curvature mani- 
feſtly 1f it be equal, uniform and regular , is 
{ti]] greater then any the greateft acute , right, 
or obtuſe right-lined angle : and the - angle 
between the convexe arch and a right-line 
tangent , at the ſame point , is conſtantly 
leſs then any right-lined angle : and yet eithet 
may be made ſtill infinitely leſs, ot greater ; 
the re&o- convexe angle of Contact till remai- 
ning leſs then the leaft right-lined angle, and 
the angle of curvature , or coincidence greater 
fill then the@reateſt right-lined angle : which 
Is as much as to ſay, that in curvatures the 
difference between the angle of curvature and 


two right right lined angles , cannot -be a 


K right- 
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angle of Conta&, and of both the redo-con- 
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right-lined angle ; as in truth it cannot, nor 
is in reaſon fo to be expected, but of neceflity 
it muſt be a mixed-lined , Sc. a re&o-convexe 
angle: and is the recto-convexe angle of Ton- 
tat at the ſame point. tad that a re&to-con- 


vexe angle of Contact, by no multiplicity can 
equal, or exceed a right-lined angle ; doth 


not diſprove cither its angular nature, or its 
quantitativeneſs , both which are otherwiſe 
cleared , but it is rather a confirmation of the 
heterogeneal difference, which is between the 
angles of the one ſort and the other. And in 
my judgement there needed no greater argu- 
ment of the quantitativeneſs of re&to-convexe 


angles of Contact, then the abſurdity follo- 


wing upon the contrary doctrine ; that the 
angle of a ſemi-Circle, and a right right- 
lined angle are equal, Yiz. The whole and 
a part, the one being a mixed-lined and the 
other a right-lined angle ; and in the indeavour 
of coaptation , and being coapted on one fide , 
the other fide all the way falls within , or with- 
Out the other, ſo as both the fides of the one 


angleare impoſlible to be coapted to both the 


fides of the other, but will both ſtill Iye within 


both the {ides of the other. And the angles of 


femi-Circles muſt either be confeffed unequal 
in unequal Circles , or the curvature of une- 
qual circumferences , be manifeſtly againf the 
truth aflerted tobe equal. And if till they be 
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averred to be equal , its defired their equality 
{hould be demonſtrated , and the way of ad- 
meaſuring their equality ſhown. 

But you will ſay, if recto-convexe angles 
of Contact be quantitative, why can they not 
exhauſt any other angle whatſoever contained 
under the very ſame ſides; for poſſibly you will 
urge , that we thould not queſtion the homo- 


 geneity between ſuch angles? To thisI anſwer, 


without examining what homogeneity may in 
other reſpects be between them ; that a quan- 
titative and mathematical homogeneity can 
with no reaſoa between them be imagined : 
becauſe the difference which is between them 
is a right-lined angle, to which all angles of 
Contact whatſoever are* heterogeneal ; and 
your ſelf will not aflert any mathematical 
homogeneity , or at leaſt proportionablenes 
which as to this purpoſe is all one between any 
reto-convexe angle of Contact and a right- 
lined angle. As in hg. 18. let XAB be a recto- 
convexe angle of Contait, and KAF another 


recto-convexe angle under the very ſame fides : ' 


and let 4D be a right-line tangent upon the 
arch AF ; therefore tne recto-convexe angles of 
Contact DAF and XAB being equall , the 
right-lined ang® XAD is the difference of the 
recto-convexe angle of Contact XAB and the 
other 'recto-convexe angle KAF under the di- 
rarication of the very ſame fides. So as it is 
One "9 L> at roy 
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impoſſible to divide this , or any other angle 
whatſoever , which is not iſoclitical , todivide, 
I fay , all of it into any numbers at pleaſure gj- 
ven of parts, which ſhall be homogeneal all of 
them one unto another : for how many ſoever 
be homogeneal , the angle of Contact , or that 


» 


which is taken out of it, or that unto which 


it adhzres, will have and make heterogeneity. 
And 1f you ſay , how can rec&to-convexe an- 
gles of Contact be ſaid to be parts of ſuch con- 
crete and compolite angles, if unable by any 
multiplicity to exhauſt the compoſite angle ? 


omitting the anſwer that parts are ſometimes | 
eſſential and of the definition , and yet by no | 


multiplicity can equalize the whole ; as tour 
angles in the definition of a Tetragone , anda 


foot line in the definition of a foot Cube : I an- 
{wer chiefly , that where the integral is hete- | 


rogeneal as here, and madeup , and properly 


and naturally refoluble into ſeveral heteroge- | 


neal parts, and connot be divided into any num- 
bers at pleaſure of parts all homogeneal, there 
lome parts may never be able by any multipli- 
City to equalize the whole , or ſome other he- 
terogencal parts. And cl{s-where that under the 
lame coaptable fides may be angles different in 
their ultimate kind in ſome farther reſpects, 
though not without proportionablenels in this 
inſtance, is moſt apparent among right-lined 
angles, by comparing a right right-lined - 

2d 
2.0 _ 


T_T ct 


(117) 
gle. and an acute right-lined angle, and an 
obtuſe right-lined angle together ; which all 
reccive their ſpecifick differences from the ſpe- 
cihck differences of their inclinations : in 
right right-lined angles the inclination being 
no more one way then the other , no more 
from the angle tide, then to the angle fide, 
Sc. perpendicular: in acute angles the inclina- - 
tion being to the angle fide : and in obtuſe an- 
eles the-inclination being more eſpecially from 
the angle fide. 

And yet though we defend the quantitative- 
neſs of recto-convexe angles of contact we are 
equally obliged to aſſert their improportiona- 
bleneſs to right-lined angles: nor will there be 
any difficulty in anſwering that ſuggeſſion you 
caft, though in anothers name ; that a recto-con- 
vexe angle of Contact is in proportion leſs then 
a right lined angle, as being both homoge- 
neal ; and that by the multiplicity of the recto- 
convexe angle of Contact, an angle may. bs 
made equal to a right lined angle , or greater , 
only by changing its kind , Sc. into a right-lned 
angle: Yiz. in the ſame manner, as an acute 
right-lined angle, being leſs then a right, or 
any obtuſe right-lined angle , by its multipli- 
city may wittschange of its ſort and kind be- 
come equal , or greater then a right ,. or any 
given obtuſe right-lined angle. To which may 
be anſwered , omitting what kind of diſtin- 
K 3 Aion 


f "F. Les 7 F, A Sane £55 BN Y PPE! 
Bas 
RO RR A RE 


(118). 


_- Qion it is which 1s between acute ,, right and 


obtuſe right-lined angles , as not pertinent to 
the preſent controverſy ; it would. be well done 
to fhew what multiplex of any re&to-convexc 
angle of Contact , is equal to what right-lined 
angle, that fo a right-lined angle might, upon 
that proportion , be formed equal'to , or leſs 
then the re&o-convexe angle of Contact ; con- 
trary to what has been clearly demonttrated, 
and is generally by all conſented to un Geo- 
metry. Though acute and right right-lined an- 
gles are leſs then any obtuſe whatſoever that 
are right-lined ; however they hold propor- 
tion one with another : but re&to-convexe an- 
gles. of Contact cannot be demonſtrated to hold 
any proportion with any right-lined angle, but 
clearly. the contrary. And as by the divart- 


cations of the fides of an acute right-lined an-. 


gle is made a Genefis of a rightand inhnite ob- 
tufe right-lined angle: there cannot ſo by the 
divarication of the tides of a re&to-convexe an- 


gle of Contact be cfiefted any Genefis of right- 


lined angles, but only of recto-convexs mixt- 


lined angles, whole fides concurre by way of 1c- 
Rionzand between which and the re&to-convexe 
angle of Contact is'no proportion, as there is be- 
tween the divaricated acute rigat-lined angle 
and the other right-lined angles created from 
that divaricacation. The reaſon of which is clear, 
for that the re&o-convexe angle of Conta be- 
ing 
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ing demonſtrated of it ſelf to be leſs then any: +. 


right-lined angle whatſoever,by the divarication 
of the fides of it, there are continually greater 
and greater right-lined angles added to it, fo 
creating an improportionality between the one, 
and the other. | | 

The compariſon made between Cyphers and 
angles of Contact, to draw the one, as well 
as the other into the notion of nullities, 1s un- 
happy enough : for ſingle and ſeveral Cyphers 
are not greater, or leſs in power one then 
another (though they may make other fi- 
gures to be ſo) as the angles of Contact are, 
and may be made larger , or lefler, and many 
of them one without or within another , con- 
tizuouſly and continuonſly conjoyned together, 
with enlargement , or diminution of their an- 
eularity ; which is impoſſible in indiviftbles, 
and unappliable to , and unintelligible of, mere 
nullities. 

That your Lemma is withoat exception , 
and without proof might have been admit- 
ted: Yiz. That two quantities by the ordi- 
nate application , or motion of a line, or 
plane , increaſing , or decreaſing proportiona- 
bly , whether by a proportionality in the ſame , 
or different gpowers , when the ordinate ap- 
poo , or motion attains the end , and 

ounding term of the one quantity , it at the 
lame moment reacheth & hath attained the 
: : - . 4 boun- 
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bounding . term of the other , and when it 

hath pailed the one it hath paſſed the other. . 
But the objection againſt the quantitativeneſs 
of the recto-convexe angle of Contact, which 

ou would hereupon found , hath no alot 
expe the like allowance. You ſay , the right- 
lined right angle atthe point of Contact con- 
tained under the right-line tangent, and the 
diameter of a Circle , equally with 7 Circum- 
ference intercepted , increaſcth , or derreaſeth 
by the motion of the diameter upon the point 
of Contact, as a Center; which 1s true and 
acknowledged : and whereas you fay , that 
therefore when the diameter leaves nothing at 
all of the circumference in its circumvolution 
about , un-run over , but attains the laſt 
bounder and termination of it, 1a the point 
of Conta&t, then as the circumference is quite 
exhauſted and vaniſhed, ſo is the angle too: 
this alſo we acknowledee to be un: deniable, 
But whereas when the diameter is come {95 
near the right-line tangent in its circumvo- 
lution upon the angular | point of Contatt, as 
to intercept nothing at all of the circumference 
between them , you then 1 imagine {till an angle 
remaining , which YOu ſay , 15 either the recto- 
CONVEXC anelc of Contact , or not leſs then 
it ; you herean forget the force of your own 
maniſeſtly true Iemma , which you took 1ſo 
much pains to prove ; exceptagainſt —__ 
Ca 
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' cal demonſtration you could diſcover a poſ- 
fibility of dividing a recto-convexe angle of 
Contact by a right-line : for it is out of doubt 
and in Geometry, as above demonſtrated, that 
when the diameter in ſuch circumvolution 
intercepts nothing of the circumference between 
its ſelf and the right-line tangent , the dia- 
meter is then coincident , and the ſame right- 
line with the right-line tangent ; and of the for- 
mer angle therefore, hath left nothing at all, 
becauſe of the coincidency of the two right- 
lines , whoſe parts can in that poſfiture have 
no inclination one unto another : and there- 
fore there is not ſo much as the leaſt angle of 
Contact, or any other angle whatſoever, left 
after this circumvolutiop : ſo as the whole 
Argumentation is a long arrow out of a ſtrong 
Bow, but quite beſides the mark. 

It is aſeeming weighty objection that which 
i5 urged out of opticks , and the uſage in that 
{cience , to demonſtrate in conical figures , 
the angles of incidence and reflexion to be 
equal , only with reſpect to the right-line tan- 
gent , touching the figure in the point of inci- 
dence and reflexion , without ſpecial reſpect to 
the curvature in the conical ſection. But hereto 
without wrong , either to truth , nature, or. 
thar noble ſcience , may be upon good grounds 
anſwered. I. That opticks is not pure Geome- 
try , and obſtryted ftercometry , and mathe- 
Mma- 
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maticks ; wherein quantities , menſurations , 
and proportions are confidered merely as in 
themſelves without relation to matter , and the 
uſes to which in other faculties they are appli- 
cable: but in opticks, is an improvement of 
what in nature may be obſerved about lumi- 
nous and viſual beams , and luminous mediums 
and objeits , by mathematical demonſtration 
and afliftance. Now 2'y- Nature doth not tye 
it {elf im. its wayes ſo triatly to an indiviſible, 
abſolute, vertical punctilio , that if it cannot 
reach , without impediments , that mathema- | 
tical exquiſitznes, it will not ac at all. It heavy. | 
things on the clive fide of an hill cannot deſcend 
in a direct line towards the Center , however 
they will ſeek it in the neareſt oblique line 
poſſibly they can , ſo long as the motion brings 
them nearer : all animals are not formed in 
the ſame mould , or with equal ftrength of 
Body , or vigour of ſpirit. So as in theſe opti- 
cal inſtances , the brave Authors fell not in the 
leaft ſhort of their tack , when they had de- 
monſtrated the moſt equal right-lined angles 
which nature could caft it ſelf into, in the 
alledged caſes, Y7z. angles of incidence and 
 reflexion equal, if compared with a right-line 
tangent attheir point. For as elſewhere , they 
are but very few points in moſt conical ſe&ions, 
where , by a right-line, their angularity can 
be divided into equal parts : nature orc 
WICK 
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when it cannot attain its prime and general 
defign , which is a perfe&ion and abſoluteneſs 
in its work , it doth not therefore ſlugge and 
do nothing , but ſeeks to approach its firſt 
defign as near as poſſible : and that is in ma- 
king with right-lined beams equal angles re- 
ſpectively to the right-line tangents at the 
points concerned ; which. angles ſo formed 
at thoſe points with reſpect unto the right- 
line tangents , are as is elſewhere {hewn , 
cither the leaſt of the greater right-lined an- 
gles, onthe greateſt of rhe leſs right-lined an- 
ples : that in ſuch curvatures with great 
judgement the quality of the angles of inci- 
dence and reflexion , in beams paſſing by right- 
lines, as affected for their direanelſs and ſhort- 
neſs, and as near as poſſible endeavoured by 
nature, is in demonſtration referred to exami- 
nation at the right-line tangents of the ſame 
points; an abſolute equality by right-lines to 
be made , being moſt what impoſlible , and 
that demonſtrably in ſuch curvatures : ſo as 
cauſeleſs was the exception which was made 
againſt the demonſtrations of the noble Per- 
ſpectiviſts : nor ſtood , either they , or nature 
in need of that improper , lame ſolution and 
help, by gnaking re&o-convexe angles of 
Conta& to be neither angles, nor quanti- 
tative. | I 

The truth of the angularity and quantita- 
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veneſs of re&to-convexe angles of Contact thus 
aſſerted ; however, the reſt of rhe things in 
this controverſy cannot be determined without 
a clear underſtanding of what homogenealneſs 
it is that is requitite for proportionals , and 
which is mentioned in the definition of propor- 
tion. To bring our ſelves unto the right under- 
| Randing of which, -know there are three wayes 
whereby one thing may be ſaid to be greater 
then another: 

1, Tmproportionably , and by the whole 
kind ; as in heterogeneals : in which fometime 
the leaft of the one is {till , beyond all propor- 
tion, greater then the greateſt of the other: as 
the leaſt ſurface is greater then any line ; for a 
longer line may be drawn in the leaſt ſurface, 
then any the longeſt line , that can poſſibly be 
given: and ſo the- leaſt body is improportio- 
nably , and heterogeneally , and by the whole 
kind greater then any ſurface: for by the divi- 
ding , or altering: the figuration of the leaft 
body, it may be made, by its perimetry , -to 
exceed the quantity'of the greateſt ſurface, that 
poſſibly can be given: ſo a point, or a circle 
of'a foot diameter, is ſaid to be leſs then the 
whole world ; which is to be underſtood ,: as 
by the whole-kind , and without >roportiona- 
bleneſs: And ſo I doubt not, but it will be.con- 
feſſed , that the leaſt re&o-convexe angle of 
Conta&, is greater then the greateſt acute , 

op ; right- 
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right or obtuſe right-lined angle : and the 
leaſt right-lined angle , then the greateſt reQo- 
convexe angle of Contact. | 

2'y, One thing is greater then another infini- 
tely , or, if you pleaſe, indehinitely : ſo an 
inhnitely , or indefinitely ' inlarged lire , is 
longer then any given line , without limi- 
tation , and ſo conſequenely without propor- 
tion. Or, 

3'9- One thing is greater then another, rate- 
ably and according to the proportion , which. 
they hold at the ſame ſtandard , whereby they 
are aſter the. ſame manner meaſured , in the 
ſame kind in which they are compared. So one 
lenght, or line 1s longer then another , accor- 
ding to ſuch a proportion of length when both 
are meaſured as Jengths at the ſame ftandard 
upon an indehnite line ; and this , whether 
the lengths, or lines be , one, both, all, 
neither ,. or none of them - dire&ly , or ind:- 
realy poſited , in right, or crookedlines ; and 
whether the one be a depth , and the other a 
height, or another a breadth, or a fourth a 
periphery. So one number is greater then 
another number, according to ſuch a propor- 
tion : and , though it is well known to be 
determinedgin Philoſophy ,. that numbers are 
of different kinds , yet for the proportion they, 
hold one to another in their commonmature , 
there cannot be denicd unto them the truth of 
at 
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2 mathematical and analogical homogenea]- 
neſs. 

And as things are faid to be ſeveral wayes 
one greater then another ; ſo homogeneity 
wants not its ſeveral acceptations. What homo- 
geneity is , is not at all any where expreſſely 
defined in the mathematicks ; but we are left 
atlarge, rationally to collect , what is by that 
Term in thoſe faculties to be underſtood. The 
moſt uſual acceptation of the word homoge- 
_neity in Philoſophy is to compare any diviſt- 
ble being with the parts into which it may be 
divided : thoſe things being ſaid to be homo- 


geneal , which cannot be ſeparatingly divided ; 


into parts of any other name , or nature then 
the whole is: as the leaſt ſeparable part of wa- 
ter isſaid to be water; of wine , wine: and the 
leaſt ſeparable part of a line, a line : ana thoſe 
things are ſaid heterogeneal, which by poſſtbi- 
lity may be ſeparatingly divided otherwile ; 
Viz. into parts of different name and nature 
from the whole. All which, as appears , hath 
its dependance upon the fimilar , or diflimi- 
lar natures of the whole and parts. So all ſo- 
lids, ſurfaces , lines, and plane angles may be 
ſaid to be homogeneal ; for by dividing and 
ſeparating them part from part, cvery part of 
the ſolid 15a ſolid, of the ſurface a ſurface, of the 
line a line, and of the plane angle a plane angle: 
and by taking number in a large ſenſe , every 

| part 
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part of a number may be ſaid to be a number. 
But then if you deſcend lower in nymbers and 
angles, even and odde numbers, &c.. and 
right-lined and mixed-lined and crooked-li- 
ned angles will {carce be able to defend their 
homogeneity at this touch : tor Evennumbers 
may be divided into parts that are odde: and 
a right-lined plane angle may be fevered into 
parts whereof the one may be a refto-concave 
angle of a ſemi-Circle, the other a re&o-con- 
vexe angle of Contact ; of which laſt mentioned 
ſevered part you ſay, itis noangle, and there- 
fore it muſt be heterogeneal : and we affert 
it heterogeneal , becaule it is improportionable, 
and its quantity not menſurable after the ſame 
manner , that the quantity of right-Lined angles 
is meaſured. 

And with reference to the ſame acceptation, 
two diftin& beings , being compared together, 
as to homogeneity and heterogeneity , they 
are then ſaid to be homogeneal, when both 
having the ſame name and nature, the one 
may be the ſevered part of the other , or both 
together the ſevered parts of an integral of the 
fame both name and nature. So all ſolids arc 
homogeneal : all furtaces : all lines : all plane 
angles and allenumbers whatſoever. 

But ſometimes allo in an abuſive accepta- 
tion , the agreeing , or diſagreeing of things 
in ſome gener! , or ſpecial kind and nature , 


pat- 
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paſſeth for a cettain kind of homogeneity or 
heterogeneity among them : ſo bodies and 
ſurſaces and lines in reſpect of their common 
agreeing in quantity , continuity, longitude, 
latitude and profundity , are partly homo- 
gencal , you heterogencal : ſo numbers in 
reſpect of their general quantitativeneſs , parity, 
imparity , ſymmetry and a ſymmetry &c. Are 
partly homogeneal , partly heterogeneal ; and 
ſo ſolid, ſpherical , and plane angles, and all 
their ſeveral kinds are partly homogeneal , 
and partly heterogeneal. : 

So as from any of the former acceptations 
it is no way poſlible to determine what is rhat 
mathematical homogeneity which is every 
where hinted unto us in the definitions of pro- 

ortion ; for the bolting forth of which we 
{hall be conftrained of neceſſity to betake our 
ſelves to another. courſe , inthe queſt of which, 


J 
it 15 not likely but we ſhall meet with ſome 


abſtruſencſs and difficulty. 

To make therefore an Eſſay ; proportion 
being the habitude of the compared magni- 
tudes according to quantity , itis an homoge- 
neity in quantity which is only herein requi- 
red; not an homogeneity in ſubſtance , qua- 
lity, fite, orother kinds and manners of being: 
for heterogeneity in any of thoſe other re- 
ſpects, as ſubſtance , quality , fite , or other 
kinds of being , doth not hinder , but they may 


not- 
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notwithſtanding be one proportionable to aho3 
ther ,- if any quantitative homogeneity be to 
be found amonzit them. So rhe heterogeneity 
of figure and fie aration, which 1s between 2 
Circls , pentagone , ſquare, triangle, ſarface 
of a pyramide , 8c. Hinders not , but they 
may be. compared and hold proportion IN re- 
ſpect of their Area's and luperficial contents ; 
wherein they retain a quantitative homoge- 
neity : and thoſe of them *which are meerly 
bounded planes, alſo have a homogeneity in 
reſpect of their perimetries, or the like quan- 
titiecs which they hold in common. So crook- 
edncs and recticade are different kinds of poſt- 
ture, and make an heterogeneity in fituation ; 
yet a right line and a crooked-line , hold Rill 
a quantitative homogeneity , in reſpe& of 
their longitude and extenilaw So the diffrent 
politures of the ſurſaces in a ſphzre, andin a 
cone, and ina plane , hindereth not their ana- 
logy.in, Area and « Jun 

Bur further to purluc this diquifition ; though 
it be homogeneity in quantity , which 1s herein 
underſtood yet it 15 not the being quantities, 
or magnitudes in general that doth make up » 
or can ' compleat tne homogeneity hinted in 
the definitiog of proportion : for then lines , 
and bodies, and numbers, and ſurfaces, being 
all of them magnitudes and quantities , there 
inould be a proportionab flenes between lines 
L. and 
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and bodies, bodies and ſurfaces, ſurfaces and 
numbers ; which in'ſuch a genera]-homogeneity 
it were vanity to look for. In like manner,though 
plane , ſpherical and ſolid angles be all angles, 
yet I think there are very few , that becaule of 
that their general homogeneity will expect a 
proportionablenes amongſt them. 

Beſides as little neceſfity is there of reſtrai- 
ning this homogeneity of magnitudes , unto 
their very laſt, and in every reſpect , ultimare 
kinds : except you will underſtand it to be in 
refpe& of ſome indefinite , moſt pure abſtra- 
&ed quantity , in which the.compared magni- 
tudes are to be each of them meaſured. For 
though ſome referr all numbers unto quantity, 
diftinguiſhing them into ſeveral kinds, not only 
from their paritics and imparitics, with all their 
variations thereupon , but making every number 
to be of a diflerent kind , recciving its ſpecifica- 


_ tion from the laſt unite ; as ſome alſo reterr unto 


— all lines, which they diſtinguiſh into 
everal kinds, & the like ſpecifick diſtin&tions 
are made by others of ſurfaces and bodies : yet 
between proportionals , ſor their homogeneity, 
is not , we confeſfle , in this ſenſe required , that 
both magnitudes be of the very ſame ultimate 
kind : for hyperbolar , parabolar, , elliptical , 
circular arches , and right-lines are homogeneal 
in length , extenſion, and as lines , ſo holding 
analogy , though in reſpo& of refitude and 
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curvature, and their ſeveral kinds of curyature 
they be heterogeneal. So-all numbers even , 
odde, commenſurable, or incommenſarable 
however, as above is ſaid , heterogeneal , yet as 
multitudes and numbers in general, and the ac- 
counts how oft an unite and its parts is poſited, 
or how far inaccountis proceeded , whether re- 
trogradely or progreſſively from an unite; ſo, 
all numbers are homogeneal , holding ' mutual 
analogy one to another. So notwithſtanding the 
diſtinction between acute , right , and obtule , 


_ right-lined angles , all truth and exquifitenes of 


proportion , as the meaſure of their quantitative 
relation , is moſt apparent amongſt them: 
Which again aoth further ſhew unto us 
what and how: great Is the difficulty of limi- 
ting the homogeneity expreſled in the defini- 
tion of proportion; ſo as neither to ſet it uſe- 
lefly too high , nor fink it lower then is nece(- 
ſary for proportionality. For right right-lined 
angles are proportionate , one to another , 
but there can be amongſt them no proportion 
of incquality : and no given acute right-lined 
angle can have ſo ſmall a proportion to any 
acute right-lined angle , as it may have and 
hath to a right right-lined angle, or to any 
obtuſe righeE-lined angle : and though all even. 
numbers hold analogy and proportion one to 
another , yet even numbers arc not capable of 
all diverfities of proportion ; as in tnevert 
HATES. KA num- 
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numbers, duple and ſubuuple proportions are 
impoſſible : nay numbers in general, I mean 
unbroken and intepral numbers, are not capa- 
ble of all kinds of analogy ; as particularly not 
of ſuch proportions as are aſymmetra}. 

But not to: be nice in my thoughts to my 
friend , Inever in this point and queſtion under- 
ſtood any other thing to be meant by homo- 
geneity in the definition of proportion , then 
a menſurablenes of the quantities of two, or 
more magnitudes in the ſame indefinite quanti- 

for kind, as the meaſure of their quantity 
and of the quantity of all their homogeneals , 
the menſuratian therein Rill being according 
to'that ſame kind of quantity of which the in- 
dchnite quantity is. And ſo proportion is the 
rate and habitude , which the rarcable magni- 
tudes hold mutually one to the other in reſpect 
of the ſame way of meaſuring their quantities , 
or in reſpec of the ſame kiad of indefinite 
quantity in which their quantities are mea- 
ſured. And upon this gloſs as the true and ge- 
nuine meaning of this mathematical homoge- 
neity ,. I ever unde:{tood that puſtulate to be 
founded in which is required and granted , fo 
to multiply any given quantity , as to excezd 
any, other given quantity whatſcazer of the 


| ſame kind. For if that menſurablenes in the 


ſame; indefinite quantity , as a meaſure, and 
according to that ſame kind of quantity of 
| | which 
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which the indefinite meaſure is , were not the 
very thing deitened by mathematical home- 
geneity, the matter of the Poſtular were not 
hit to be granted without proof : for it is becauſe 
they are meaſured in the ſame indefinite quan- 
tity for kind, and according to the ſame kind 
of quantity , z. e. they have the very ſame way 
ot meaſuring in 'the ſame indehnite quantity | 
(which is their homogeneity , by neceſlity of 
conſequence creating a proportionablenes be- 
tween them ) that the leſs by. multiplying 
may be made greater then the greater , and 
the greater by a continual cutting off ſtill more 
then half may be made leſs then the leſs. 

And thovgh hereby homogeneity and pro- 
portionablenes be not made to be: the very 
{ame thing, however in the mathematicks , 
where the phyiical natures of things art not 
inquired into , the one by a neceſſary conſe- 
quence doth immediately flow from and 1s 
annexed unto the other; and becauſe of their 
neceflary connexion , in uſua] ſpeech and ac- 
ceptation , the one may be ailowed to be taken 
for the other. And when in the definition of 
proportion , proportion 1s {aid to be the mu- 
tual habitude of magnitades of the ſame kind 
according®to quantity , or it you pleaſe multi- 
plicity ; the meaning is no other, but that pro- 
portion 15 the mutual habitude of magnitudes, 
which have their menſuration after the ſame 
| L 3, man- 
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manner , according to quantity, or multipli- 
City ; taking the word multiplicity in a large 
ſenſe : z.c. according to the quantity and mul- 
tiplicity , which they have each to other in 
the ſame indefinite | quantity and meaſure , 
upon which they are in the ſame manner and 
according to the ſame kind of quantity mea- 
ſured. However in natural Philoſophy for very 
weighty reaſons homogeneity and proportio- 
nablenes are to be acknowiedged of very di- 
ſtant and diflerent natures. So I preſume in 
Mathematicks it would be taken for a ſole- 
ciſme to ſay a body and a line were homo- 
gencals and of the {ame kind, becauſe all ſe- 
parable parts of each agrec in their being all 
of them continuous quantities ; though in th 
Phyſiological {chool that they do concenter 
and meet in the ſame general rature is not de- 
niable; and ſo they may carry a ſeeming ſhadow 
of homogeneity , ſo jar as homogeneity may 
be abuſively wreſted to denote any ſuch com- 
mon agreement in a general notion and nature. 
So it would be a ſolzciſme in Mathematicks 
to ſay, that a ſolid angle, a ſpherical angle 
and a plane angle werc ail homogeneal , be- 
cauſe they are all- angics and every ſeparable 
part of cach is an angle : but to prote Mathe- 
matical homogeneity , the menſurablenes of 
the quantity of the compared magnitudes in 
the ſame inceinite cuantity , or meaſure for 


kind 
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kind , and according to the ſame kind of quan- 
tity with the indefinite meaſure is to be made 
out: for that all are quantities , or all angles, 
makes them not in the mathematical ſchool 
homogeneal ; except by reaſon of rhis men- 
ſurability of the quantity of both in the ſame 
indefinite quantity , or meaſure , according to 
the ſame kind of quantity , the leſs by multi- 
plying can be made greater then the greater, 
and the greater by dividing lefs then the lels. 
And indeed this is the true homogeneity , not 
denoting a general conveniency in their natures 
in reſpeX of ſome abſtracted notion , but ra- 
ther a ſpecial identity by reaſon of their men- 
ſurablenes in the ſame ſubſtrate kind of quan- 
tity and meaſure , only with difference, or 
proportionablenes of magnitude between both 
the wholes, andall the leaſt, or greateſt , pro- 
per , 7. ec. homogeneal parts of each : as it one 
be aline, ſo is the ocher, and the greateſt and 
leaft proper , 2. e. homogeneal or homome- 
tral parts of each are lines and proportionable 
to cither. For , it beſides the menſurablenes 
of the quantity of the compared magnitudes 
in the {ame indefinite quantity, or meaſure, 
be not alſo added that condition , that in that 
indehniteFuantity , or meaſure they are alſo 
menſurable according to the ſame quantity for 
kind, of which the indefinite meaſure is, and 
ſo conſequently proportionable one to another ; 
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- by nothing will it yet be determinabic , whether 
all angles be not homogeneal : for in every 


angle. though of ſeveral kinds, every part of 


each angle 1s an angle : nor will it be deter- 


minable , whether all continuous quantities be. 


not homogeneal ; for every part cven of hete- 
rogeneal continuous qua::tities is a continuous 
quantity : nor will it be determinable whether 
all numbers be not homogeneal ; tor that all 
numbers are of the ſame kind will be found 
a doctrine of very hard digeſtion any where 
fave in the mathematick ſchool : yet accor- 
ding to this explication of mathematical ho- 
moyeneity , notwithſtanding rhe diverſity of 
their kinds in other philoſophical confidera- 
tions , they havein them a clear mathema- 
tical homogeneity : and even an unite , which 
in other parts of Philoſophy 1s not paſſable 
for a number, will fall allo within the verge 
of the ſame homogeneity; as will alſo all the 
parts of an unite , whether commenſurable , 
or incommenſurable. And this explication of 
mathematical homogeneity will be allowed its 
due right and juſtification more ealily , by 
thoſe who note how the main matter and de- 


ſign of mathematical detinitions 15 but exege- . 


tical to clear up what is meant by the terms 
in thoſe ſciences uſed : for what other occa- 
fion could there be in the Mathematicks to 
intermeddle with homogencity , but to ex- 

| | _ plain 


EET 


portionality. 

And yet though in mathematicks there ba 
ſuch a grand affinity between the proportio- 
nablenes and nay of magnitudes and 
in common ule and ſpce.h the one may be put 
ſor the, other , yet as above the notions are 
cafily diſtinguiſhable by the underitanding: Y7z. 
two, or more magnitudes are ſaid homogeneal 

chiefly i n reſpect of the ſame way of mcaſuring 
them, or in reſpect of the ſame kind of inde- 
finite quantity in which they are both men- 
ſurable ; but they are ſaj4 proportionable in 
reſpect of the mutual habitude and quantita- 
tive relation which is betwcen themlclves 
upon ſuch their menſuration , in the ſame way, 
oraccording to: the ſame kind of quantity. So 
all finite lines are homogeneal , as menſurable 
ia the ſame indeanite line ; but that one finite 
line is double to another is the habitude of 
the one to the other declared upon that men- 
ſuration. 

That upon the whole matter mathematical 
homogeneity doth not infift only upon 1den- 
tity in kind at large , or, reſtrain unto iden- 
tity 1n kind at all points and 1n every re- 
ſpe& and conſideration ; but it is identity in 
quantity and therein particularly in the man- 
ner of the menſuration of their quantities , in 


which the homogencity of magnitudes is chiefly 
0000 


plain the noble points of proportion and pid. | 
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lodged: and that is that which I ever under- b 


Rood in thole words (according to quantity, 


or if you pleaſe , rather quotuplicity) which 


are in the definition of proportion, viz. quan= 
tity and quotuplicity in the fam2 way ot mea- 
1uring. 6 

And if you urge here , according to this 
account I muſt conclude all incommenſura- 


bles to be heterogeneal ; I anſwer , not in the | 


leaſt : for though they may have no common 
meaſure, which canby poſlibility exactly mea- 
ſure both orall, yet there may be a common 
indefinite meaſure , in which each may exactly 
meaſure forth its own quantity. As for example 
in fig. 24. Let 4 and B be'incommenſurable 
lines, and DC. ay indefinite line , beginning 
at D, and on+the part of C infinitely produ- 
ced : from the point D in the line DC take 
the line DE equal to the line A : and alfo 
in the line DC take the line DF equal to the 
line B. herein the linz DC as a common in- 
definite meaſure of their homogeneity , the 
two lines A and B, though incommenſurable , 
have meaſured forth themlclves by the lines 
DE and DF. So in hg. 1.upon A the angular 
point of the right-lined angle BAC, as Cen- 
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ter, draw the Arch dfe cuttins the line ABJqua 
in the point d, andthe line AC in the Þoint þ, kin 
and the right-line Ae in the point e , foſque 
as the Arch df be incommenſurable to the| mo, 


Arch 
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Arch fe, Here the two right-lined angles 
', P4f and f4e are incommenſurable '', yet 
h have a common way of meaſuring their quan- F 
- fity and proportion, Y7z. by Arches of Circles 
1- Prawn upon the angular point , as center , 

Intercepted reſpectively between the fides : as 
is þy the Arch dſe, the one being in that 
x- [ch meaſured by the Arch, df, the other 
1e bby the Arch fe. So as by mathematical ho- 
Mn fmogeneity is underſtood an homometricalnes , 
a- for autometricalnes with the neceſſary conſe- 
28 Jquent of a rateablenes therein , without any 
ly neceſſity of ſymmetricalnes between themſelves 
le Fat all. For till , if in homogeneity beſides ho- 
le [mometricalnes in the ſame indefinite quantity 
ng be noc alſo included , that: the menſuration 
u- Jof both be according to the ſame kind of quan- 
ke Jtity., of which the indefinite quantity , in 
fo which they are meaſured, is ; a point anda 
he Jline may meaſure themſelves in an indefinite 
in-Flinz, and a line and a ſurface may meaſure 
the [themſelves in an indefinite ſurface , and a 
e ,Pfurface and a ſolid may meaſure themſelves 
nesÞin an indefinite ſolid. But true mathematical 
larfhomogeneity is when two, or more quanti- 
en-Jties being menſurable in the ſame indefinite 
ABJquantity , or rueaſure, and according to the 
; f kind. of the indefinite quantity are by conſe- 
ſof quence rateably , z. e. proportionably and ho- 
mometrically equal , or the one bigger = 
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_ the other, not the on2 infinitely bigger thanſ! 
the other , 'as an infinite line 15 1cnger thenſMt 
a finite line, for between fuch it is acknow 
ledged there is no proportion nor mathemaJ% 
tical homogeneity ; nor the one bigger then} 
the other by the whole kind, as every folid ig 
bigger then any ſurface , 'and every right-linec 
angle then any re&to-convexe angle of Contact: 
and proportion is the rate , or quantiry of their} 
mutual habitude in that their homogeneity , or 
homometricalnes: z. e. proporizon is the rate, WI 
quantity, or account of their proportionality, 
And applying our minds rightly to conceive lit 
of homogeneity as mathematical ; of neceſlity Sc 
fuch , and no other can be the notion of it, | 8< 
thereby making two quantities to be rateably, of 
2. e. proportionably equal, or the one bigger] P? 
then the other, and. according to their capacity th 
and poſltvility in any ratc and proportion ſo to lp 
be conſtituted and ſet out. For the genuine well? 
known notion of homogeneity in general , what|'< 
is it but that all and cachof the proper , z. e. ho-J** 
mogeneal parts , and ths whole , fall under the?" 
ſame Denomination and nature , as if one bea 
line , all the ret tobe lines, if one be water , or of 
ſtone, or oyle , &c. all the reſt of the parts and 
the whole to be ſoalſo? Andin the mathema-J® 
ticks what is ſaid properly and homogeneally to>* 
be a part of any magnitude , butonly ſuch leſſer” 
magnitudes ſeparable from it as arc able to | 
tre t 
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Cure out, z.c.by their multiple to exhauſt the firſt | 
magnitude ? For a ſurface 1snot ſaid to be an 
homogencally proper part of a ſolid : nor a line 
ofa ſurface. And by ſuch meaſuring forth of the 
integral magnitude by its homogeneally proper, 
4. e. exhauſting parts, i5 not underſtood the ſym- 
metry of the parts, and whole, for the whole 
and its true homogenoal parts , may be incom- 
menſurable ; but that which is underſtood is 
the true mathematical homogeneity of the 
whole and the parts in reſpect of tueir com- 
mon way of meaſuring , and the proportiona- 
lity, which is thereupon lodged between'them 
So as by laying theſe undeniable remarks to- 
gether , mathematical homogeneity in reſpect. 
of the ſame integral magnitude, 15 that every 
part thereof being proper, z. e- menſurablein 


|the fame indefhnite meaſure according to the 


ſpecial kind of its quantity , and therefore able 
to exhauſt the whole , be all of them only in 
relpe& of their quantitativenes , not their gu- 


[ration , or other reſpe&s, of the ſame nature 


and denomination, and any proportion what- 
loever (according to the capacity of ſuch kind 


of quantities) Þoſlible to be conſtituted amongſt 
them. And by conſequence ſeveral magni- 
tudes are then ſayd to be mathematically homo- 


y to geneal, when being the one able to exhauſt 
ere other, & ſo in proportion one unto ano- 


1ea+JAer , both and all the proper parts of _ 
| a 


ſare 
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all of them, as being of the ſame nature falf 


under the ſame quantitative denomination. 

And here it is worth our noting,, how ſom 
magnitudes are ſo homogeneal, that they can 
not be. ſeparatingly divided into parts , 6 
magnitudes which are heterogeneal ; but all 
the parts into which they are ſeparatingly di 
vided will ſtill be homogeneal , both one with 
another and with the whole : So a line can 
no way be ſeparatingly divided into parts 
which are magnitudes , but each isa line ho- 
mogeneal to the whole and to all parts what: 


ſoever of whatſoever other line : neither canſ. 


. a body and ſurface be ſeparatingly divided, 
but into bodies and ſurfaces ; each of whoſe 
parts are {till able to exhauſt the whole and 
are thereunto proportionable. But ſuch an ab- 
{ſolute homogeneity is not in all other magni- 
tudes, eſpecially in heterogeneally concrete 
magnitudes, but that the whole may be di- 


videable into parts ſeparable one from another;| 


which yet are heterogencal : as in the preſent 
caſc of angles a right right-lined angle is di- 
videable into a recto-convexe angle of Conti, 
and the re&o-concave angle of the femi Cir- 
cle ; which are ſeparable one from another, 
and therefore truly parts ;' yetgneither of them 
is homogeneal to the whole , nor one of them 
unto the other : for neither can the whole right 
right-lined angle , nor the re&o-concave angle 
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Circle ever be exhauſted by an 
number whatſoever of ſuch heterogeneal parts, 
as is the re&to-convexe angle of Conta&t: nor 
ever any equality , or other proportion can - 
poſſibly be ſhewn between the right right- 


lined angle , and the recto-concave angle of 


the ſemi Circle, becauſe there js no way poſ- 


fible in which' their quantities can be propor- 
tionably menſurable. For not without very 
good reaſon unto all magnitudes are to be 
allowed their 1pecial properties; as to all po- 
fitures and heuration , y YG To angles theſe 
things are peculiar , being otherwiſe in other 


magnitudes: Y72. in angles which are truly: 


and on ali hands conſefledly homogeneal , you 
cannot to any given angle, ſet forth another 
of the ſame kind in any Ziven proportion at 
pleaſure : for every right-lined angle by a ne- 
ceſlity of nature, muſt be leſs then two right | 


'right-lined angles: andin a plane all the an- 


eularity at any point cannot exceed what the 


 circumjacent ſpace , or plane- is capable of; 


which is only ſour right right-lined angles. 


That as number cannot be infinitely divided 


without fraSion ; ſo angularity cannot at plea- 
ſure at the ſame point, in the ſame plane, be 
inlarged : whereas ſome other quantities have 
both infinite diviſibility and ;nflnite multipli- 
cability. | ib, 
So another property of the magnitude of an- 


oles 
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ples is, that it may not only innotion and fpe:F 
culation , but in truth and ſcveringly , be di- 
vided into parts either able , or unable to ex- 
hauſt the whole : as when a right right-lined 
angle is divided into the recto-concave angle of 
a ſemi Circle, and a reco-convexe angle of 
Contact : you may lever them the one from 
the other : and angularity is equally, ' if not 
much more apparent in the recto-convexe an- 
gle of Contact, then in the recto-concave an- 
gle of the ſemi Circle ; yetthe one of them is 
demonſtrated and coniefled unable ever to ex- 
hauft the right right-lined angie , the other. 
not. | 
A further property of the magnitude of an- 
gles is, that ſometimes the ſame part , which 
hath already been ſevered from it, cannot cx- 
atly and immediately again by its equal be 
ſevered from it on the ſame fide, though the. 
remaining angle be by the whole kind greater. 
So after a recto-convexe angle of Contact 1s 
taken out of a right right-lined angle , there 
cannot again immediately on the ſame five, 
be ſevered from the remaining angle another 
angle equal to the re&o-convexc angle of Con- 
tact, which was before ſevered from it. If it 
can , let it be performed. by 
Alſo the divifibility which is in the magnti- 
tude of all Angles, though boundles and 1n- 


finite , in ſome however , leaves the dividing 
as 


of the Angle into two equal parts, impoſſibles + - 
as notwithſtanding the perpetual diviſibility 
of lines , the fide and diametet of a ſquare are 
left incommeuſurable. So ſome other angles . 
may be divided into two equal parts , but it js 
impoſſible to divide them 1nto three equal parts: 
as convexo-convexe angles of Contact , with 
infinite other convexo-convexe angles and con- 
cavo-concave angles being contained under 
equal , uniform and anſ{werable Arches. 

To conſigne this point, the principal thing 
we have laboured herein to dilucidate, & as 
we doubt not have effetedis, that mathema- 
tical homogenealneſs is not an homogeneity cf 
all the parts whatſoever , that are in the magni- 
tudes, which are homogeneal in reſpect of 
ſome ſpecial way of meaſitring their quantities 3 
or an nndivideableneſs of fuch homogeneal 
magnitudes into parts otherwiſe heterog:neal 
according to which acceptation the word is 
chiefly taken in other parts of Phil fq- 


. phy : for there is no right-lined angle 


whatſoever , nor any other angle whatfoe- 
ver, but as is up and down herein tlhewn 
may be fEparatingly divided into heteroge- 
neal parts : but mathematical homogeneity 
is homogeneity in the way of meaſuring 
the quantity of the compared magnitudes, 
Sc. in the {ame indefinite meaſure and quaus. 
ty ,. and according to the kind of the 
: Ml inags 
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(146) 
indefinite meaſure , and which thereupon fol-+ 
lows , a proportionality between them, in 
reſpe& of their common way of meaſuring : and 
of this mathematical homogeneity , fair foot- 
ſeppings are to be found every where in the 
deducing of thoſe demonſtrations which con- 
cern proportions and proportionals. That, 
ſach magnitudes as have no common way of 
meaſuring their quantity , as weights and mead 
ſures , are heterogeneal : or if they have a com- 
mon way of meaſuring in which they may 
meaſure themſelves, but therein do not mea-_ 
ſare themſelves according to the ſame kind of 
quantity with the indefiriite meaſure, and ſo 
want proportionality , yet notwithſtanding 
they are heterogeneal : as all recto-convexe an- 
gles of Contact , all re&to-concave angles of 
{emi Circles , allxe&o-convexe angles of ſemi 
Circles, all _— or right right-lined angles, 
theſe may all meaſure themſelves, and in 
what order their fides fall within , or without 
in any obtuſe right-lined *angle whatſoever : 
yet becauſe this their homometry is only of 
the ſituation, ororder, in which the fides part 
from the angular point , butnot of tkeir quan- 
tity in an indefinite meaſure and according to 
the denomination of the ſame quaryitative mea- 
ſure, ſoasto lodge a proportionality between 
the magnitudes ſo compared together in their 
common way of meaſuring ; they are not , nor 
call 


(147) | 
can thereby be vindicated from their cther- 
wiſe innate mathematical heterogeneicy * 
which concerning ſome of them is confeſſed 
on all hands and is without the verge of the 


controverſy. And as follows, angles are of a 


concrete nature, having in them ſomething 
quantitative and ſomething not quanritative 2 
whereas that which is to be the indefinite 
meaſure of homogeneal quantities is to be con- 
ſidered abſtratly as quantity without hetero- 
geneal concretion: ſo it is the circumference 
of a Circle that meaſures all right-lined angles. 
And when all plane angles are ſaid to be ho- 
mogeneal , it is not in reſpe& of a common in- 
definite quantity by which they are all mea- 
ſured , which the re&o-convexe angles of 
Conta& doe ſufficiently evince , but as is ma- 
nifeft it is only becauſe of the poſition and 1i- 
tuation of the fides in the ſame plane ; which 
homogeneity is of no concern unto quantity , 
nor by any neceſlity can thereupon 1ufer the 


conſequent of proportionablenels. 


i 


But to procced ; as is ſaid , befides the former 
mathematical and quantitative homogeneity 
and heterogeneitythere is alio an extramathema - 


- tical and extra-quantitative homogenealnes and 


heterogenc@ines in angles every where obſerva- - 
ble in their ſhapes,figures, poſiture of their fxdes, 
fuch like ſchematiſmes and other reſpects. In 


 Feneral as is above hinted , every part of 5 
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CR 
plane angle is a plane angle, even the re&s: 
convexe angle of Contact , however you deny 
it to be an angle and quantitative : but then 
this is nor a mathematical homogeneity , but 
only in reſpe& of a certain figuration, in re- 
ſpect of the poſiture and fituation of the fur- 
face in which thoſe angles are ; ſhewing how 
all plane angles from the greateſt to the leaſt, 
agree in that particular of their general figura - 
tion , Y/:F. of having their containing fides to 
lye {till in the ſame plane ; whereby they di- 
ſtingviſh themſelves from all other fuperficial 
angles, which are heterepipedal , Whoſe con- 


taining lines, or ſides lye in ſeveral planes : 


ſuch as are all ſorts of ſpherical, ' cylindrical 
and conical ſurface-angles. But it ever a mathe- 
matical and quantitative homogeneity be pro- 
ved among all plane angles, you that know 
that it is not my uſe to ſtart from my word , 


ſhall hereby rett aſſured, upon the firſt ſum- 


Mons I will give up this cauſe. 


And we are not to think ſtrange , that a 
figuration is aflerted to be in angles ; for if 
we ſeriouſly confider , weeſhall fig there is | 
ſhape and figure in angles, as well as quantity; 


as lines, and\urfaces, and bodies have their fi- 


ourations , the pofiture of their ©parts, their 
Ihapes and forms , as well as their quantities 
and magnitudes : in each , their fhguration 
being maniteſt ; Yiz. in lines , in _—_ of 
Fnglr 
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their lineary poſiture : in ſurfaces, in reſpe& 

of their ſuperficial poſiture : in bodies in re- 
ſpe& of their ſolid politure : and in the-cafting 


\ of each of their {chematiſmes quantity is invol- 


ved,. as length, breadth , depth , Y7z. their 
quantities , and the quantities which are ;com- 

ounded of ſeveral , orall ofthem together. 

And here by the ftguration which we aſſert 
in angles, we cannot be thought to mean 
that any right-lined figure can be compleated, 
perfealy to bound up a plane 'on all fides. 
by one angle ; it being beyond the power of 
two : and three , being the leaſt number of 
angles, requiſite ſo to conſtitute and perfe&- 
ly limite out a right-lined plane figure. And 
though ſome plane figures. are perfected , 
and perfealy bounded”, without any - ſuch 
angles as are contained by fides.,.concur- 
ring by way either of ſetion , or Contact. 
as namly all Circles and Ellipſes ; yet- the 
angularity of curve coincidence is every where 
found , or at pleaſure aſſignable in the boun-. 
ders of ſuch figures. But our meaning 1s, plane 
angle , though moſt what-.it do not by the 


continuation and production. of its tides, per- 
tietly bound .in and limit out a certain-plane 


and ſpace gn e vry fide, however being the 
mutual habitade of concurring lines, it: gives 


an imperfe& figuration to the plane and ſpace 
on its part. And asa bounded plane cannot be 


M 3 with- 
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without fome kind of plane figure , ſoa limi- 
ted angle ever implies initan imperfe& figu- 
ration of ſome ſort, or other, For figuration 
is the conſe&ary of material finiteneſs and li- - 
mitation- in the poſition of lengths , breadths , 
depths .,, ſurfaces and ſolidities; that every 
angle having its limits and bounds cannot be 
thereof deſtitute. And it the name of figures be 
ſo frequently given to hyperbola's, parabola's, 
and the like , which neither do, nor ever can 
by ary-pofſible produdtion perfectly bound in 
their planes; what reaſon 1s there then why 
angles ſhould be denied an imperfe&-interett 
in the name. Pefides as aplane in its own ge- 
netal nature at large doth not denote any ſpe- 
cial plane figure-; 'but the riſe of figures , 1 
mean plane figures , is from the bounding of 
the-/plane: ſo it is in angles, as they by the 
mutual habitudeof their .concurring ſides give 
imperfect limits and bounds unto the ſpace 
and plane , fo they therein make an _imperfet 
figuration. That'in angles ſomething of form 
and figure is to be noted as well as magnitude. 
And one line cannot concurre with and be 
inclined upon another , but 'an 'inyperfeft fi- 
-guration will arife from that their mutual in- 
clination. And the ſame two augles may have 
the inclination , z. ec. the receſle of their re- 
b - romp ſides one from another equal, though 
there be no analogy between the figurations 


of the angles, or the ſhapes in the which the 
fides are inclined in the one and in the other. 
For by reaſon that in angles form and figure 
are to be obſerved as well as quantity ; crook- 
ed-lined and right-lined angles may be equal 
in ſome particular quantity, yet other-wiſe not 
of the ſame kind : they having equality in ſome 
magnitude , but being diſtinct in the man- 
ner of their forming , figuration and conftitu- 
tion : as equality may be between a ſquare 
and a triangle, though figures altogether dif- 
ferent in kind. | 

And in reſpec of ſuch their figurations , 
plane angles receive diftin&tion , either from 
the diverſe manners in which their contai- 
ning fides do concurre , or. elſe from the 
diverſe natures, and figurations of the lines 
under which they are contained , or , 
which 1s tantamount from the diverſity of the 
anclinations and inflexions, or rather inclina- 
bleneſſes and imflexiblenefles by which they 
are inclined each to other , or from ſeveral 
of theſe grounds of diſtin&tion taken together. 

Plane angles from the difterent manner of 
their fidts concurring , may aptly be thus diſ- 
tinguiſhed , 7Y3z. into angles, whoſe ſides con- 
curre by wey of ſection ; or elſe that have their | 
hides concurring only by way of touch in ſome 
fingle fingular point without mutual ſe&ion ; 
or Ellc their concurrence is in curvature , where, 
MS aſter 
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aſter the mecting of their {ides-in the anoular 
point , the ſides do not 1n their. productions 
depart one from another , neither by .way of 
touch , nor ſe&ion ; but become, the produ- 


&ion of the one "Fs coincident with the other _ 


fide ; fo as this kind of angles may aptly be 
called angles of coincidency , or angles of 
curyature : and in theſe lies the genuine Ratio 
and true account of the corvetins 

From the diverſe figuration of. the lines, 
under which a plane a angle is contained ,' very 
many diftcrences of angles may ariſe , accor- 
ding to the various diſtin&tions , of which lines 
themſelves are capable, I mean ſuch lines , 
as fall. not without the capacity and compre- 
henſivenes of the fame plane: as that ſome 
are helicoidal, ſome parabolar , ſome ellipti- 
tical, &c. But as of lines , ſo hence of angles, 
the chicf and primary ditin&ions are elpe- 
cially theſe ; 772. that plane angles are either 
bo kie lined angles, contained under two ,in- 
clined right-lines ; . or not right-lined angles. 

Not right- lined angles, are either mixed 
lined angles; contained under one right-line, 
and one crooked-line: or crooked-1ined an- 
oles contained unider two crooked-lined ſides. 
And from the ſeveral kinds of ſpecial, or or- 
dinary curvatures, as Circular , elliptical , hy- 


petbolar , &c. The mixt- lined , and crooke 


Lined angles,” are capable or many farther and. 
more. 


»_, &£A 


C 


F more particular diſtinctions 5 but eſpecially 
from the fite of the convexeneſs, or concave- 
neſs of the lines to , or from the angle fide: 
though all ſuch ſecondary diſtinctions rifing 
from theſe two laſt mentioned heads , are as 
properly and pertinently referable to the orher 
ground of diſtinguiſhing plane angles, taken 
from the difterences which may be 1 the in- 
clinations of the one containing fide to the 
other. For a vaſt difference 1s in the inch 
ration of a crooked-line , by obverting the con- 
cave , .or. convexe fide (to any other line. So 
the conſtituting a circular , or elliptical arch 
&c. For one fide , makes a vaſt difference in 
the inclinations , becauſe of the difference in 
their curvatures. 277 Wakes 

Allo another principal diſtinction of angles 
from their fides, may be into angles, whoſe 
ſides are coaptable ; and by poſſibility may be 
coincident one with another : 'or elſe ſuch as 
| have between them no poſlibility of coapta- 
tion and coincidence. Of the former ſort are 
all right-lined angles , and all concavo-convexe 
angles contained by Arches of equal homoge- 
neal, uniforA, regular , or anſwering curvatures: 
of the later fort are all other ; whether mixt 
lined angles , gr crooked-lined angles ; whether 
they be mixed crooked-lined angles , or unmixt 
crooked-lined angles. And conſequently there- 
upon , beſides the numerous diſtinctions of - 

gles 
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Point ; and the inclination, which the one 


- by the inclination of a right-line to a right- 


ples in reſpe& of their different inclinations} 
fuch as above mentioned ; one is more emi- 
nently material above the reſt , that the incli. 
nation of the fides, is ſometimes with an equa- 
bility all along their production ; though ima- 
gined to be infinitely extended , in ſuch lines 
as by poſſibility may with reaſon be imagined 
ſo to f * and ſometimes there is nothing off \ 
equability to be found in the inclination off © 
the ſeveral parts of each ſide to the other; || f 
though it may be one of the ſides be a right. || © 
line, oran Arch of moſt equal, uniform , re-f| © 
gular and homogencal curvature. And this] | 
equability and inequability of the inclination 
jr the fides, ſtrangely alters the properties of 
angles, As in right-lined angles, for the equa- 
bility of the inclination of the tides , no parts 
of the -one fide are more inclined then the 
reſt unto the other fide : and ſo in concavo-con- | 
vexe angles of equal curvatures, no parts of 
the one Arch are more inclined then.the reſt 
unto the other ; but the one Arch is all along 
inclined unto the other , as at the angular 
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bears "unto the other at the anguzar point, 1s 
obviouſly exprellable as to the _— of the 
receſles, which they make one;from another, | 


line , except when the inclination of the Arches 
is equal to, or greater then two right right-lined 


"YN ” ( 155) | | 
ncWaneles. And in ſuch crooked-lined angles, whoſe: 
ni. fides have equabiliry of-inclination , the points, - 
which from the angular point are at equal di- 
ftances along the Arches , are alſo abſolutely 
at equal diftance from the angular point, along 
the chords : and right-lined tangents at any two 
ſuch homologal points , where ever taken, al- 
wayes meet and contain a right-lined angle, 
equal as to the quantities of the receſſes of the 
tides, to the crooked-lined angle contained by 
the two Arches; as is obvious to demonſtrate , 
eſpecially in circular Arches. And the right- 
lined angle contained under the two right-lined 
tangents touching at the two homologal and 
anſwering points, which is equal to the iſo- 
clitical crooked-lined angle , it the two right- 
tined tangents occurre on that fide of the right- 
line connecting the homologal points on which 
the ifoclitical angle falls, then it is the angle 
icontained by the two right-lined tangents into 
whoſe ſpace part of the ſpace comprized be- 
tween the two Arches at firſt falls, which is 
equal to the crooked-lined ifoclitical angle : 
but if they occurre on the other fide of the 
right-line cannecing the two homologal points 
4. e. averſely from the crooked-line iſoclitical 
angle, then ig is the complement of ſuch an 
angle, which is equal tothe crooked-line ifo- 
Clitical angle : but if the two right-lined tan- 
gents occurrein one of the homologal pany , 
tac 
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the angles 'either way contained under th 


two right line tangents are equal, v7z. right 
either of them making 


right-lined angles ; 
forth what is hereinziflerted. As in hg: 19. un- 
der the two circular ifoclitical arches bda and 
acn let there | be conſtituted the ifoclitical 
angle bac; and lct the right-line a g touch 
the Arch acn in the point a : and let the 
right-line - af touch the Arch adb in the 

oint a: ſo making the right-lined angle fag 
equal to the. ifoclitical concavo-convexe angle 
bac. Then take in the 4rch ad b any point 
at pleaſure , Yiz. the point d: and draw the 
chord ad. Then in the Arch a cn take the 
Arch ac ſubtended by the chord a c equalto 
the chord ad. Therefore becauſe of the ifo- 
cliticalneſs of the circular Arches the two points 
d and c are two homologal, 7. e. anſwering 
points the one in the one Arch, the otherin 
the other, 7X. the point d inthe Arch adb 
and the point: c'in the Arch acn. Then draw 
the right-line dic connecting the two homo- 
Jogal points d and c. . Alſo draw the right-line 
de touching the arch adb in the pointd; and 
-the right-line..ce touching the Arch acn 
'the point c. .4ndlet de andce the two right 
ine tangents be produced till, they meet 1n 
the point e; which in this figure is on that 
fide of the right-line dc on which the.;con- 
; Cav0-convexe angle cab. lyeth. 1 ſay may 
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F fore that the right-lined angle dec contained 
under the two right-hned tangents de and ce 
touching the Arches reipectively at the hom 

logal points d and c is equal to the righr-lined 


angle fag, contained under the two right-line 
tangents fa and ga touching the Arches re- 
ſpectively at a the angular point of the ifocli- 
tical concayo-convexe, angle. For the right- 
lined tangent fa cutting de the other right- 
lined tangent of the ſame Arch adb in the | 
point h; and the right-lined tangent de of 

the Arch adb cutting the chord ac in the 
point k; upon this conftruction the right-line 
da is equal to the right-line ac; and the 
right-line tangent dh is equal to the. right- 
line tangent ha: therefore the right-lined 
angle adh is equal to the right-lined angle 
dah and fo to the right-lincd angles a ce 
and c ag ſeverally. And therefore the right- 
lined angl2 a he being equal to the two right- 
lined angles hda and da h taken together, 
and the right-lined angle hd a being equal to 
the right-lined angle ca g; theright-lined an- 
gleahe is equal to the two right-lined an- 
gles cag and dah taken together. Therefore 
that which maketh each equal to two right 
right-lined angtes ; the two right-lined angles 
hka and hak taken together are equal to 
the two right-lined angles h ak and dal ta- 


| ken together, Therefore the right-lined angle 


h ka 


(153) T 
hks is equal to the right-lined angle d a i 
Therefore the right-lined angte c ke is equal 
to the right-lined angle dal. And theretoreP 
that which makes cither equal to two right} 
right-lined angles, the two right-lined anglegſ© 
| kee and kec together taken are equal to 
the right-lined angle dag , which 1s equa 
to the two right-lined angles dac and cap 
taken together : and the right-lined angle cag 
is equal tothe right-lined angle k c e : there-N" 
fore the right-lined angle ke c is equal tofj* 
_ the right-lined angle dac: therefore becauſeÞ*! 

the right-lined angles dah and cag are & th 
qual; alſo the right-lined angle k ec Sc. dec" 
is equal to the right-lined angle ha g Sc. fag 
which was to be demonſtrated. - 

But if the two right-lined tangents d e and 
Ce as in hg. 20. do not occurre towards the 
concavo-convexe angle b a c, but on the other 
fide of the right-line d c inthe point e; then T 
is the right lined angle de c contained under 
the two right line tangents de and c e touch] * 
ing at the nods” ur points d and c, not equil », 
to the concavo-convexe ifoclitical angle bac 
or the right lined angle , equal finto it , fag}"s 
but to its complement unto two right right 3 
lined angles, Yiz. unto the right lined angi; 
fal; the rightline la being the production oy 
the right line ga. For as before by confiru ko 
log , the right line chords da and ca thq-* 
| Om 


(159) 


 omologal points dand c are equal:and the righe 
za}ſſin-fa cutting the right line de produced i the 
rreſpoint Þ , the rightlines d h and a h beingtwa 
hfiright lines tangents of the ſame Circle a d b, oc= 
J e curring, are equal. And let the right linea c pro- 
' efſduced, occurre with the right line de produced, 
Yin the point k. As appears;the right lined angles 
""Y:dh, dah and Cag, as before, are equals 
4 sJand the rightlined angle ahe isequalto two 
ho. right right lined angles , all but the two rightli- 
ted angles hd aandhad thatis,all butthetwa 
aſe} right lined angles cag and had. Therefore 
- «the right lined angle ahe being equal to the 
j two right lined angles hka and kah; the 
a8,þ Fo right lined angles hka and ka h arecqual 
_ PFtotwo right right lined angles all but the two 
ang right lined angles cag and had. Therefore 
two right right-lined angles are equal to the 

ther four right lined angles cag and had and 
then}Þka and kah. Therefore out of equals ta- 
nderf Sing equals , the right lined angle h ka, which 
1c 5 the right lined angle 'cke 1s equal to the 
-quil right lined angle dal. Therefore what on 
) ac | her fide remains to make up two right 
fap right lined Sngles on either part ; the two 
:ohr- "gat lined angles kce and kec are toge» 
ang ther equal t> thg right lined angle da g, whicke 
Fs equal to the two right lined angles da c and 
<2 taken together. And Prong the rizht 
t line ag iothe 


point 


| (165) ' . 
point g; the right lined angles cag and ac of 
and kce are equal. Therefore the right lined 
angle kec is equal to the right lined anglef 
dac. And becaulc the right-lined angle d ah 
and cag are equal , therefore adding thefſ 
common angle tac, the two right lined angle 
dac and hag are equal And therefore the 
right lined angle k ec is equal to the right 
lined angle ha g. And therefore their comple- 
ments unto two right right lined angles , Yiz, 
the two right lined angles dec and hal are 
equal ; which was tobe demonſtrated. 

' So in fig. 22. if the right line tangent de 
paſſe directly unto the other homologal point 
Cc, as it doth when the 1ſoclitical concavo-con- 
vexe angle is equal to a right right lined an- 
gle, and the homologal points d and c are 
taken at quadrantal or other diſtances from the 
angular point ; then moſt manifeſtly the right- 
lined angles deg and fag are equal , being 
under the two and two reſpective right lined 
tangents ; and between the angles and their 


3 


| - a | « 
complements unto two right right lined angles ; 


ts no difference, as appears by what is in theſſ | 
. ”. * r 

former demonſtrations. So in f. 23. if thaſſ 
. n 

homologal points d and c be ſo taken , thaty 
. *4 
the chords da and ca be the djameters : then p 
producing the right line tangent ce till it oc-J 
curre with the other right line tangent de. 1 
the point e, andwith the other right-line tan: & 
| och - 


. 
.* 


" gent fa in the point f; the rizht lined angles 
'cfa and fag are cqual. And in the trape- 

' . zium def a the two right lined angles ed a 
and daf are each of them a right right-lined 
angle, therefore the right-lined angle d ec is 
the complement of the right lined angle efa 
unto two: right right-lined angles, 2. e. it is 
the complement of the angle fag unto two 
right right lined angles ; which was to be de- 
monftrated. And like demonſtrations may be 
formed upon every other caſe. But where the 
ifoclitical arches are not circalar the demon- 
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: (162) k 
propoſed be referable to ſeveral heads , or kinds: 
So .right lined angles as ifoclitical , have al- 
wayes equability of inclination ; and the- con- 
currence of their fides is alwayes by way of 
| ſ:&ion and cannot be by Conta&, or cain- 
W\._ cidency. So mixed lined angles being aniſocli. 
il tical have always incquability in the inclina- 
tion of their ſides ; and their concurrence may 

| be either by Conta& , or Scion , but never 
by coincidence, And in crooked lined angles, 
cir fides may havecither equability , or inc- 
quability of inclination : and accordingly the 
concurrence of the fides may be by ſcion, or 
 Conta&; and with , or without poſſibility of 
coincidence- Sc. Tſoclitical crooked-lines ; bat 
they muſt be poſited convexo-convexely , or 
aniſoclitical crooked-lines poſited whether con- 
vexo-convexely , or concayo-convexely or 1 

_ right-line and a crooked line , any two 
theſe may touch without cutting, and fo the 
angular {les have inclination tangent and not 
ſecant, So iſoclitical concayo-convexe angles 
may have fides circumduRted to coincidence: 
but the ſame fides poſited concavg-coricavely 
or conyexo-convexely become aniſoclitical in 
the circumduCtion , one in refer of the other; 
yet cither is iſoclitical ſometimes and in ſons 
caſes with the production of the other. 
From theſe things though diſtinguiſhing at- 


#29, 


ples into their ſeyeral kinds, only with refpe@t 
TOs 8” 


i 


' = foo H © ww wo co. ” ORR, 4 . 


| (163). 

' to the diverſity of their figuration, may how-- * 
ever more abundantly appear how unma- 
nageable a task they take upon themſelves , 

of | who to exclude re&o-convexe angles of Con- 

n-] ta&t from being angles, and from quantitave- 

li neſs, would force kf plane angles to be of the 

a-| fame kind, allowing no ſpecifick difference 

ay poſſible among them. Not here to purſue 
rer fl what other diverſities in kind may be obſerved 

5, among angles ; how can the inclination of a 


16- | crooked-line upon a right-line difter leſs then 


he ſl in kind from the inclination of a right-line 
or] upon a right-line ? For as a right-line and a 
off crooked-line agree as lenghts and in linearj- 
but Y neſs and are therein mathematically homoge- 
of} neal, butas right and crooked difter in kind 
0n- | and have therein heterogeneal figuration ; the 
ra crookedneſs of the crooked-line having no 
a analogy tothe rectitude of the right-line , nor 
the the reQitude of the right line any proportio- | 
not} nableneſs unto the curvature of the crooked- 
gles} line 3 ſothe inclination of a crooked line upon 
arighe line , and of a right line upona right 
linethey agree in the common nature of incli- 
nation, and the one may be greater and the | 
etherleſs as the reſpeRive ſides fall within , or 
without : but this relation of greater, or' leſs 
is without any proportionableneſs , . and only 
'a8-f by the whole kind , depending upon thepaſſing 

aj of the reſpective fides, the one within , or 

toll - I Naz © wa 


without the other. For theſe two inclinations 
difter ſo far in kind that neither the curvatu- | 
re of the mixt lined inclination hath any thing 
in it conform-, or proportionable to the. re- 
Qitude of the right-lined inclination , nor 
the rectitude of the right-lined inclina- 
tionto the curvature of the mixt lined inclina+ 
tion. In a word , ſo different is the inclinable- 
refs of a crooked line upon a rightline, from 
the inclinableneſs of a right line upon a right 
line, that it is impoſſible for the one ever to be 
cither equal, or any way determinately pro- 
portionable unto the other : becaule the coap- 
cation of a right line as a right line , to a crook- 
ed-line , as a crooked line is againſt the proper- 
ties of their ftigurations , kinds and natures. And 
for what reaſon {hould there be leſler difterence 
between a crooked-lined inclination and a right 
lined inclination, then there 15 between a crook- 
ed-line and a rightline ? Yet all this their di- 
Kin&neſs concerns only an heterogeneity 1n 
their figuration and not at all , or not primarily 
their quantities. | 
The argument, if they be angles, or plane 
angles, they are homogeneal and of the ſame 
kind, is of no more force then this conſequence; 
if they be quantities, or continfious magni- 
tudes , they are homogeneal and of the ſame. 
kind. And they that deny all heterogeneity. in 
angles , becauſe they are all angles ; will find 
K 


Too , COT 
it an hard task upon the ſame ground to-main- 
tain an analogous homogeneity , or any other 
confiderable homogeneity , between right lined 
angles'and ſphzrical angles, or any other an- 
les, made by planes cutting the heterepipe- 
dal ſurfaces of ſolids, and eſpecially ſolid an- 
ples , of what ſort ſoever. And to yield that 
all plane angles arehomogeneal:; for it.is true : 
” and the moſt abſolute, proper and genuine ho- 
mogeneity is among plane angles : z. e. no part 


IC of a plane angle can be any other then a plane 
; angle, how great, or little ſoever, and whe- 


F ther proportionable, or improportionable one 
” | to another, 4 e. whether mathematically ho- 
mogeneal , or heterogeneal : yet it we ſeriouſly 
confider what 1s this hamogeneity which 15 
among plane angles , that all their partsare 
% plane angles , itis not as is ſaid any quantita- 

: tive, or mathematical homogeneity , the contra- 


A ry of which is plentifully demonſtrated in Geo- 
y metry to be poſſible ; nor any ſuch homoge- 


| neity in reſpe& of the manner of their poſi- - 
y ture and figuration , as to exclude all farther 
- diftitguiſhableneſs in reſpe& of fignration ; but 


Ny only denates that in every plane angle, and 
uw m every part of every plane angle , the ſides lye 
© fiill in the game plane : which homogeneity , 
a. as 1s plain , excludes neither heterogeneity, 


in reſpe& of figuration , nor in reſpz& of pro- 
portion and identity in the way of meaſuring 
th:ir quantities. Ny} To 


E””  Tothe objection that in fig. 12. the reto- FÞ 
* © convexe angle of Contatt BAF can be added 


to the right right-lined angle BAG, ſo .ma- 
king the outer angle of a ſemi Circle FAG ; 
or taken out of it, Sc. the re&o-convexe angle of 


Conta& BAD out of the ſame right right- 


lined angle BAG, ſo making the inner angle 


of a ſemi Circle GAD : and that therefore the 


re&o-convexe angles of Contat FAB and BAD 
and the right right-lined angle BAG , and the 
__ two angles of the ſemi Circle GAD , and FAG, 
are all of them homogeneal and of the ſame 
kind; I anſwer. Firſt what need is there of 
ſuch endeavours , for you to prove their ho- 
mogencity , it being Geometrically demonſtra- 
ted and confeſſed that there is no analogy , or 
proportion between them ; I mean between 
the re&o-convexe angles of Contact and cither 


the right right lined angle , or cither of the 
angles of the ſemi Circles? And according to 


your opinion that which is added or taken out 


1s ſaid to be nothing. But eſpecially its thought 


ſtrange, why there ſhould be ſuch doubting , 
that heterogeneals can be added and laid .u 
togetheras into one repoſitory ; it hging wit 
as caly connexion performable, as is uſualin 


the addition of incommenſurables and ſpecious 


- quantities of which it is not knowh , whetker 


they be homogeneal , or heterogeneal. And 


out of an, heterogencal ſum , as a ſtore-houle, 


, 
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TF why cannot ſome of the heterogeneals be ſub-. *? 


ducted , the reſt remaining ? and'what is more. 
uſual then the adding .of heterogeneal figures 
one unto another ? and ſubducting_ out of a 
given figure ſome other figure, which is quite 


heterogeneal to the firſt given figure? Soto 


adde together numbers , and meaſures, and 
weights? the ſum of which may be divided, 
multiplyed, increaſed , or leſſened, notwith- 
tanding its heterogeneity. As ſuppoſing &£L 
B, C, D, all heterogeneal, as is uſual in ana- 


| Iyticks, the half, or third part, or any pro» 


portionable part of this heterogeneal ſum 
may. be given : and any one of the heteroge- 
neal magnitudes ſubdued , the reſt remaining: 
of a fifth heterogeneal magnitude added to the 
former ſum : or any Algorythme , ever ſpe- - 
ciouſly , ſometimes compleatly and. abſolute- 
ly thereupon performed. 
Beſides upon geometrical demonſtration and 
your own confeſſion , all re&o-convexe , con-+ 
yexo-convexe and citradiametral concayo-con- 
yexe angles of Contact muſt neceſſarily by your: 
own principles be allowed to be abſolutely 
heterogengal to all right-lined angles what- 
logver ; your ſelf acknowledging that neither 


mequality, nor in any kind of. mukiplicity , 
or 


ubmultiÞlicity is any proportionableneſs 
poſtible amongſt them. 4nd where between an- 
oles a mathematical homogeneity is confeſſed 
Do” N 4 and 
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and allowed, yet heterogeneity in reſpect of 
their Schematiſmes and figurations is undenia- 


ble. 
' The things therefore conſtituting and diſtin. 
guiſhing plane angles in reſpe& of their figu- 
ration are , as above, their tides, their incli- 
nations , or rather incliceablenefles, and their 
concurrence. That when two angles have all 
theſe in the ſame reſpe&tive kinds, the angles 
are upon good reaſon in this ſenſe concluded 
to be homogenea] : but when between two an- 
les is an heterogeneity in any of theſe things, 
,Which are of the eſſence and conftitution of an 
angle, thoſe angles may juſtly be judged in 
| this ſenſe tobe heterogeneal. And that ſuch a 
ſpecihck heterogeneity may be in each of theſe, 
* may cafily be declared as above. 4s firſt in lines 
which are the containing fides, how eaſy is it 
to diſcover ſuch an heterogeneity ? For though 
a right line, and a crooked-line agree unde- 
' niably in the general nature of a line, and of 
length, and of extenfion , yet the re&itude of 
the one and the curvature of the other , are 
ſeveral kinds of poſiture, into which the length 


of the one, and of the other is diſgoſed : that 


except, in contrarieties , we canſee nothing 


but homogeneity , ſuch an heterogeneity muſt 


needs be acknowledged berween them. And . 


whereas homogeneity,” asto ſides, inclination 
and concurrence , *is required to the homoge- 
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their divarication , keeping their preſent pro- 
perties they can be coaptable. And that angles 

contained by heterogeneal fides may be equal, 
proves only rhe equality of the inclinations in' 
either > but not the homogeneity of the figue. 
ration of the angles, or inclinations ; as the 
equality between a ſquare and triangle in re- 
ſped ol their equal perimeters , area's, heights, 
baſes , proves notin the leaſt the homogeneity 

of their figures. And as right-lines and crook- 

ed-lines are heterogeneal , as above , not poſſt- 

bly to be coapted, with the precedent limita- 
tions; So alſoare all curve lines , whoſe curva- 
ture iS unequal and unlike , nay though it may 
be they be but ſcveral parts of the ſame line , or 

Gough the curvature of both , be evety way,and 

every where equal and like , yet if the convexe 
and concave parts of the one be not alike poſited 
as in the other, there will.be a manifeſt hete- 
rogeneity in them,and an impoſlibility of coapt- 


ingthem , obſerving the limitaticns as above. 


And whz7 doth the heterogeneity in the ſides 
make heterogeneity in the atigles, but becauſe 
thereby is fgunded an heterogeneity in the in- 
clinations, or rather in the inclinableneſſes of 
the one fide to the other? For here, it is not 
the ſeveral degrees of the ſame kind of inclina- 
tions 


- : (169 þ 08 'T | te hs | 
Fea) figuration of angles ; the heteroger 
them out to be ſuch ; or that by any altering 
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right-lined angles ſhould be altogether hetero- 
ovencal one to another : but it is.a more then 


gradual , a ſpecifick diſtinQneſs in their inclina- 
PHleneſſe: , Which we are now diſcovering to 
make the figuration of the angles more fairly 


and fully heterogeneal. And as inclination is 


the habitude of line to line , not being poſited: 


in the fame right line , nor parallcl , for even 
3 "EO are in this ſenſe here ſaid to be 


| gnclined ; ſq, as above , from the heterogeneity 
' of the lines will ariſe an Roto gegary of iricli- 


nations : and indeed far no other reaſons do he- 
terogeneal lines make heterogeneal angles , but 
becauſe their inclinations are neceffarily hetero- 
geneal. And, asabove, heterogeneal inclina- 
tions being reſpe&ively equal, as inſome right 
lined and crooked lined angles , this doth not 
in thelcaft annul the heterogeneity of their in- 
clinations ; as a right line and a crooked line 


- may beequal, yetas to the Ava of their cx- 


tenſion they are heterogeneal. oo E 
And as heterogeneity of fides , or inclinations 


makes heterogeneity of angles , ſo likewiſe 


doth any heterogenealnes in the other point re- 
quifite to the natyre of an angle ; which is the 
manner ofthe ſides concurrence. And there are 


only three wayes in the . concurreice of the fi- 
des of angles, according to which they can be 


heterogencal one to another, For either the 


for then all unequal ® 
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| production ofthe one concurring fide becomes 
F coincident with the other concurring fide , or 


elſe it departs from it on the ſame fide on which 
it did occurre ; or elſe it departsfrom it on the 
contrary fide to that on which it did occurre: 
all which are clearly not ſeveral degrees of the _ 

fame manner of concurrence ,. but ſeveral kinds 
of concurrence: Yiz. the one by way of Con- 
tat, the other by way of SeQion,, and a third 
by way of curvature , or coincidence. That as 
theſe are diverſified in angles , I mean trom 
kind tokind , not from degree to degree, ſo 
there is thereby lodged in their figuratians an 
heterogeneity , though in ſome mathemarical 
reſpe&ts, neither ſides, nor inclinations can 
ſometimes be denyed to be however homoge- 
neal. So particularly angles of Conta@ in re- 
ſpe& of their figuration muſt neceſſarily be 
acknowledged clear of another kind, then all 
other angles : becauſe the inclination of their 


 fides is tangent , concurring only in a punctual 


touch , whereas the inclination of the tides of 
all other angles is ſecant, and at the point of 
their concurrence by reaſon of gheir ;nclinatn 
they cut ong another, or elſe they are coinci- 
dent; then which, what can make a more 
material difference in the inclination of the 
fides ? And amore eſpecially relating to that 
ſo much urged analogy between right-lined 
angles and angles of Contact ; the a 
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of the conteining fides in every angle of Con: 
tat 15 ſuch as is impoſfible to be between the: 
fides of any right-lined angle : for the fides of 
no right-lined angle can touch without cut- 
ting. And what more manifeſt and material 
; can be in the inclinations made upon 
. or unto a right-line , then if in the one caſe 

be inclined anto it, and in the 


a right-line be nt 
other a circumference , or other crooked-line? 
Yet further to clear that differency of kind, 
which is between angles of Contact and other 
angles ; I think on all fides it will be judged 
unreaſonable to make thole angles of the ſame 
kind; which have neither one common way 
af meaſuring, nor arc coaptable, nor any way 
proportionable ane to another , nor can any 
way by the contraQion , or dilatation of their 
fides be made equal one to another j and this 
we {hall and tobe the condition of many angles 
one in relation to another. However miſ-under- 
ftand me not, as if I made any commenſurabi- 
lity a full mark ofa full homogeneity : for as 
before crooked-lined and right-line4 angles 
may be equal and of different kinds; having 


their inclinations different in the Finds of their 
&gurations , though equal in the recelles of the 


fides. * 

And thus having at large deduced the grand 
difference which is between the mathematical 
heterogeneity of angles, and their heteroge- 
 neity 
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' neity in reſpe& of their figurations , it will nay 
be caſy for ns $9 cxtricaly our 1clyes out of all 
the difficulties with which former Diſquiſitions 
Fl upon this ſubject have been involved. 
. As firſt what 1s to. be underſtood by the equa- 
ol. lity, which is aſſerted to be between _ right- 
lined, and iſoclitical concavo-convexe angles. 
>| For it is out of controverſy and on all hands 


ew 


| yielded , that; to any right-lined angle given 
» f- may be given alſo a concavo-convexe- iſocliti- 


31 langle equal ; and thatalſo, in-a, thouſand 
 yarieties ; as is. moſt manifeſt, in the circum- 
y ferences of any two and two equal Circles, or 
| any two and two equal Arches. And ſoin a 
converſe manner ; to any oclitical concavo- - 
| convexe angle given , whoſe ſides make their 
receſle onefrom the other by an Arch'leſs then 


is IEg o . $ . ' . / ! : 3&7 - 
| 2 ſemi Circle, .may be given an equal right- 
w) © 4 + S- . Sar PHE BE $2 7 aft” 

- | linedangle: although inthe infinite number. of 


| Tight lined angles, it is impoſſible to find any 
more then. one right-lined a ngle equal to the 
given concavo-convexe angle; becauſe 1n recti- 
j tude there:can be no diverſity , as there | may 
2 and 1s in curyatures.. Now in the above recited 
caſes, why®is equality between ſuch different 
angles afſerted poſſible ? and what is meat by 
4 their equality? and whenee , and how is the 
equality of them to be demonſtrated? Of ne- 
celsity it muſt. be founded upon ſome Ipecial 
method of meaſuring avpgles, or of ſomewhat 
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angles, by the ſame way of menfuration an ac- 


£174) 


which is in ſome, if not in all angles: of which i " 


common both theſe different ſorts of angles are 
naturally and indifferently capable. And to be 
ſhort, particular and {plain ; all the myſte: 
riouſneſs of this their equality is founded upon 
this : that theſe two ſorts of angles , right lined 
angles, and concavo-convexe angles of equal 
arcQes , they both have in common ons 
cial property , 'of which all other ſorts: of 
plane angles whatſoever are deſtitute. Y72. that 


each 1n their kind are iſfoclitical angles , and 


the fides in each are ifoclitical, and in-each 
angle the one fide by the adduction , contrg- 
ion, and drawing together of the fides will 
be coincident and coapted unto the other. And 
as the.coincidence of right lines the one upon 
the other makes'a- right lined angle of Cone 
tact impoſſible ,. ſo the coincidence” of iſocliti- 
cal crooked-lines the one upon the other makes 
an iſoclitical angle of Conta& impolsible , ex- 
cept only in an ultradiametral poſiture. And 
as the menſuration of right lined angles isby 
the Arches of Circles drawn upon the angular 
point intercepted between the two iſoclitical 

es, to ſhew how far they are departed from 
their coincidence: ſoin __ lined 


count may be taken of the departure , which 
each Hoclitical fide hath made from the other. 
fince their coincidence : and this is the Or r 
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which their equality conſiſts atid is accounted, - 


and which foynds the mathematical homa« 


in the caſe which is moſt manifeſt ; in fig. 1B. 


from the angular point A, let the twoarches 


ABC. and AFH of equall circles conſtitute 
and contain the -iſoclitical concayo-convexe 
angle CAF , and let the arches ABC and 
AFH be equall : then thorow the points C and 


'H draw the two right-lines AD and 4G. 


According to what is above delivered ; it is on | 
all hands agreed , that the iſoclitical concayo- 
convexe angle CAH is cqual to the iſoclitical 
right-lined angle CAH : as is copiouſly demon- 
Fable from the equall arches of Circles drawn 
upon the angular point as centet , cutting all 
the four lines: viz. the Arches comprized be- 
tween the two ifoclitical crooked-lines, are 
ill equall to the reſpeRive arches comprized 
between the two ifoclitical right-lines. For 
example in the chord AH take any where.at 
pleaſure the point I and from the center A draw 
the arch IB cutting the arch AFH in the point 
F and the gight-line AEC in the point E and 
the arch ABC in the point B, The arch BF be- 
tween the twp ifocliticalarches ABC and AFH 
is ſtill equall to the arch EI intercepted between 


the tworight-lines DA-agd GA. For the arches 


ABC and A4FH being -equall in equall circles, 
the right-lines AC and 41 are equall; and gf 
0 


© ante, x Te 
ri DO Fr a 


OY 


dds AVegs of 1H ge 
OR III” Ac PAIR 


ln CE TAY ns abut cy cx ——_ ae 


Mo > ts COR gg. Rer7 


- » ABT tA. . pink 0-3 gg & 
24 I 2 ISR TIS ot TR SY OE Og” 5 _ 
L M—IEIN _ q > "—* "x" 
4 _ a7, \ 


IL 


CO te A ed 
4 SS 
sf 
\ 
» 


& * - oy « 
ai Bt *b3%2., 24 fr OREg "0 " x 
4 _ , » $ WS waa; oy <—e p &. , 7% 
hs Eg F 4 "1 SO * 4 8 
; « 4 
EEE) " 4 


NG rs Au ea ET I RAP <4 GIA 9s ab ee” Eee EE" 
> aa I atengI*s A——— Ny 
DD YR 


ST  —  ———— IG _ 
, ye (3 "Lace 
, «a 

. 


WY Co TA Hh, Ol PRIN rat c ESLS Dh 6 R4RES AAR. wr EI es tn 
- prom A__s . 
ow ws vs J «ge « x 
re y . 4 age 2 "I" "th." 
FE - %* oo Q 


them iſoclitical cach. in reſpest of all the relt 


ee” Ye I Ep 99 - 4 4d oe aa ES re - ERS ELSE TL ris © 
Op YR bes ” . 
YN Yay a 
Ly 


fo AE ſemidiameter is cquall to Al ſemidia” 


mFmeter : and by the converſe of the ſame ratio. 
cination AB arch 1s equall to AF arch: ſoas in 


ſhort by ſuperpotition , or aJapration the arch 


'BE will appear, to be equal to the arch FI: 
and therefore adding the common arch EF; 
the arch BF intercepted between the two iſo. 
Clitical crooked-lines ABC and AFH is equal! 
20 the reſpe&tive arch EI intercepted between 
the two of tical right-lines { and this where- 
ſoeyer the point I be taken in the right-lige 
'AH. ' So as by this common, way of menſara. 
tion., common to both theſe ſorts of angles , by 
Teafon of the iſocliticalneſs , and rhe coaptabt- 
tity and coincidibleneſs of the ſides in cach , the 
one being an iſoclitical concavo convexe angle 
is, copiouſly demonſtrated to be equal to theo- 
ther being a right-lined angle. ' But now alter 
What manner are we to underſtand this equality 
aſſerted between ſuch tight-lined and ifoclits 
cal concavo-convexe arigles? It is nbt an every 
way abſolute equality which is between the 
angles, ſuch as 15 between two equall ſquares, | 
or two like and equall triangles, or any two 
regular and e<quall hgures of the ſme kind or, 


to'come nearer to the matter , it is not ſuch as. 


Is between two equall right-lined angles, or 
between two equal , iſoclitical., concavo-con-' 


vexe angles , all whoſe four fides are all of 
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| (197). A 
but asthings thatare like each other, are liks 
only in ſome things, and unlike it may be in 
many others ; ſuch is the equality between any 
two ſuch angles ; Yiz. only a reſpe&tive equa- 
lity, ſuch as is poſſible among heterogeneals , 
and inferring a neceſsity of ſome other reſpe- 
Rive inequalities. And ſuch an equality may 
bebetween two mere heterogeneals; they may 
be of equal length, and difterent breadth, or 
weight: ſo a Triangle, ard a ſquare and a 
Circle may be all equal, either in perimetry , 
or ſurface, but not in both ; ſo a right-lined 
angle, and an ifoclitical concavo-convexe angle 


may be equal in reſpect of the receſſes which 


the iſoclitical fides make each from other and 


from their coincidence and'coaptation , but in 


other refpetts they want not their manifeſt 
inequalities and heterogenealneſs. 4s a 101d to 
a {olid may have equal proportion thata line 
toa line , yet ſolids and lines are heterogeneal: 
ſo a crooked-lins from a crooked-line ma 

make equal receſſes, as a right-line from a 
right-line, and yet in many other things much 
hererogenealneſs may be in the angles which 
they conſtiAite. You will ſay wherein? I anſwer 
in the re&itude and curvature of the containing 
lides. And if theſe different reſpe&ts two ifo- 
Clitical concavo-convexe angles may be both 
equal and unequal the one unto the other 

Vii. equal in the receſſes of the ſides, but une- 
ky '® qual 
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a gou' in the. curvatures of the fides: in the 
fame manner as two figuies may be equal 
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in their perimetry , or ſuperncial , or ſolid 


contents, and yet be figures of difterent kinds 


under diverſe inequalities : as the one a Rhom- 
bus, the other a ſquare, the cne a Cylinder, 
the other a Dodecaedron. So a thouſand con- 
cayo-convexe ifoclitical angles may be equal 
in reſpe& of the receſſes oi the t1d{s, yet each 
of a ſeveral kind : as a thouſand hgures different 
in kind may befequal in perimetry , height , 
baſe, luperficiak, or ſclid contenc. But you'll 
fay , what is the re&itude , or curvature of the 
containing ſides to the nature of angularity ? 
I anſwer, they are of eſſential concern to the 
limiting and determining the rature of an- 
les: argularity beirg the habitude of concur- 
ring lines each in reſpe& of the other , asto 


_ their concurrence and inclination. And thourh 


the inclination of 1ſoclitical crooked lines may 
be equal to the inclination cf ritht-lines one 
upon another , in reſpect of the equal receſſes 
and departures which the ifoclitical lines make 
each from the other ; yet there ſtill remains a 
vaſt incquality , diſs:militude , azd unanalo- 
gableneſs between the augles and their incli- 
nations , in reſpe& of that little of figuration, 
without which neither can an ang]Je be conſti- 
tuted, noran inclination made : in a word the 
fides may make equal receſſes , yet be unequal 
in 
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tion : and neither by imagination , nor cir- 
cumduction , nor any other operation can the 
one poſsibly be reduced, or coapted to the 
other , without ſetting the homologal points 
at improper and undue diſtances and potitures 
one from another; which ſhews a ſpecifical 
difference between the two inclinableneſles of 
the one and the other : beſides that a right- 
lined angle can continue its inclination between 
the ſides infinitely, but many ifoclicical con- 
cavo-convexe angles thercunto equal by the ne- 
ceſsity of their curvature muſt terminate within 
a very little fpace : circumferences and ſeveral 
other arches , not being pofsible to be produ- 
ced beyond their integrity; ſo as ſome three 
given angles conſtituting a given triangle as 
to its angles, cannot, in like manner, con- 


po ; 
ſtitute a triangle of any given magnitude; which 


isotherwiſe in right-lined angles. 4nd that the 
equality between ifoclitical concavo-convexe 
and right-lined angles is not ſo abſolnte as to 
make them every way alike, equal, and of 
the ſame kind , may appear eſpecially in this , 
which is elſegyvhere demonſtrated ; Y7z. that an 
ulcradiametra! concavo-convexe angle of Con- 
tact, being iſqglitical, is alwayes equal to two 
right right-lined angles, which no one right 
lined-angle can be :* and if it be aniſoclitical 
of the larger, it is ever greate” then two right 

GA right- 
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| (180) A 
right-lined angles can be , which is impoffible 
alſo for one r1ght-lined angle to be. 

And the duterence between mathematical 
hererogeneity and the heterogeneity of angular 
figurations Leing as above diſcovered ; the na- 
ture as weil of anifoclitical crooked-lined and 
mixt-lined ſecant angles will as clearly ap- 
pear : /iz. that comparing them with right- 
lined angles they are compound and concrete 
angles conſtituted of right-lined angles and 
anzles of Contact ; which are demonſtrated 


every way hcte:ogereal : and ſuch aniſocliti- 


cal ſecant angles cannct be divided into any 
number at pleaſure of parts homogeneal either 
mathematically, or in reſpc& of their figura- 
tion , but of neceſſity ſome of them mult be 
both wayes heterogeneal. This is manifeſt, 
becauſe the fluxe, or circemdi:ction of angles 
of Conratt or of one of their conteining fides 
addes only a right-lined angle tothcm : after 
the ſame manner as the four right right-lined 
anzles, which compleat the ſpace in any plane, 
abour any given point, may be exhauſted by 
the circumgduction of a crooked, concave, 0r 
convexe autoclitical , or antanacl1 ical line, sfÞ 
well as by the circumducticn of a right-line | 
And that this ties not both anc'es to be of the 
ſame kind , may eafily appear from the hete-J. || 
rogencity between lines and their fluxes, which 
are ſuperficial ; or ſurfaces and their _ 
-. | WARIC 


= (181): _ 
which are ſolid. No wonder therefore if by 


the fluxe of an angle of contact, or of one of 


. its lides , bs created another kind of angle, 3 
. | holding no analogy with the former : the he- 

q | tervgeneity and impuop >rtionableneſs of right- 

| line: angie; and angles of Contact having been 

: dcmonttrated. : 

RI So upon the ſame ground we may be afhſted 


j . ; 0 wn : 5-0 
4 to look into the Ipecial properties , conſide 


4 rable in tue feveral kinds of angles peculiar 
: | unto ſome and incommunicable unto others , 
'y for example. Fe 


In rizht lined angles, nzither the greateſt 


Q polcible angle, nor the leaft poſcible angle can 
Ho be given ; though all uſually ſaid to be within 


i the compaſſ: but of one kind. Bu: to purſue 
; the difference which is in angles ; angies of 


los Contact , except ſuch as are containe:l under 
or | lines of the ſame rectitude and curvature are 


4 | very one of a ({=veral kind , either mathema- 
tically, or in reſpe&t of their figuration , or 
by both. And except convexo-convexe angles of 

Contact of equal arches, which may be di- 


us Jed int ; 
as vide intotwo equal angies by common right- 
ie | lined tangents ; all other angies of Contact: 


the} arc, every one, both the greateſt, and leaſt 
_ poſlible , oftheir ſpecial kind : and everyangle 
| of Contact contained under the convexe fide. 
of its arch, or arches , is the leaft poſsible 
under thole lides 3 which I ſuppoſe was the ſpe- 

E : O 3 cula- 


(182) _— 
_ culation unhappily miſſed by thoſe learned 
men , who would have impoſed upon the 
world , upon that their miſtake, the dream of 
the coincidence of the fides in ſuch angles. 

Again a right-line may be drawn dividing a 
convexc-convexe angle of Contact, whether 
It divide it equally , or unequally , but a ri oht- 
line cannot be drgyn cividing either of the 
recto-convexe angles of Contact into which the 
former was ſo divided ; whether the two recto- 
convexe angles of Contact be of the ſame , or 
difterent kinds : as is up and down demonitra. 
ted in Geometry. 

In citradiametral concayo-convexe angles of 
Contact, either the Arches are of unequal cur. 
vature, or which is tantzmount , though they 
be of equal curvature, yet they touch not at 
homologal and anſwering points , being not 
all over of equal curvature ; which makes them 
notwithſtanding the reſpective but not anſwe- 
ring equaliry of their .curvature to be anifocli- 
tical. And between their Arches containing 
the angle of Contact, a right-line cannot be 
draws; but infinite crooked-lines jn number 
may Le drawn, bearing in like manner their 
convexity, towards the concave .which 1s 1n- 
ward, and their concavity towards the con- 


ve:c of the ocher ide , which isallo inward. 
Concay9-c.nvexe angles concurring by way 

ofſ:ction, an; having two right-line tangents | 

drawn 
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drawn upon the Arches at the angular point 


are equal unto the 11;tu-lined angles contained 
under thoſe right-lined tangeats ; adding re- 
ſpectively to each right-lined angle one oi the 
re&to-convexe angles of Contact , and ſubdu- 
&ing out of it the other re&o-convexe angle of 
Contact: and when thoſe two re&o-convexe 
ang'es of Contact are equal, as they ire, when 
the fides are iſoclitical , then the concavo-con- 
vexe angle is exactly equal to the right-lined 
angle : but when the two recto-convexe angles 
of Contact are unequal , as they are when the 
fides of the concavo-convexe angle are aniſfocli- 
tical then the concavo-convexe angle and the 
rizht-lined angle are unequal. 

Concavo-concave angles concurring by way 


of ſeftion (as all ſuch ever do; or by coinci- 


dence , and rhen one right-lined tangent gives 
the analyſme of them , ſhewing the two recto- 
convexe angles of ContaXt, by which the an- 
ele of coincidence is leſs then two right right- 
lined aneles) are by two right-lined tangents 
at the angular point reduced into the right- 
lined avgle which 1s the leaſt of thoſe right- 
Lined angles that are greater then it, exceeding 
it only by two re&o-convexc angles of Contact 
to be takerFout of it. 

Convexo-convexe angles concurring by way 
of ſe&ion are by two right-lined tangents at 
the angular point reduced into a right-lined 

- Ing angl*, 
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anzle ; unto which to make it equal to the con- 


vexo-ccnvexe angle , are to be added two 
re&o-convexe angles of Contact. And the right- 


lined angle is the greateſt of all the right-lined 


angles that are leſs then the convexo-convexe 


ReQo-concave angles concurring by way of 
Coatatt are the greateſt angles poſſible under 
thoſe two hides. 

Recto-convexe angles concurring by way of 
Contact are the leaſt angles poſſible under thoſe 
twoſides. | | 


If we compare recto-concave angles of (on- 


tat with right lined angles, they are leſs then 
two right right-lined angles by one only re&o- 
convexe angle of Contact. cAndthe leaſt reo- 
cencave angle of Conta& is greater then the 
greateſt right-lined angle whatſoever. 


Recto-concave angles concurring by way of- 


ſection compared with right-lined angles which 
are conſtituted , 2. e. compleated by the right- 
lined tangents drawn upcn the Arches at the 
angular points ; are leſs than ſrch reſpective 
right-lined angles by a recto-convexe angle of 
Contact. ; 2 
Recto-convexe angles concurging by way 
of ſection compared with right-Yned angles 
which are ccnftituted, z. e. ceompleated by 
right-line tangents drawn upon the Arches at 
the angular 5 cints ; are greater then ſuch rigged 
ine 
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PF Hined angles by a recto-convexe angle of Con- 


tact. | 
Every angle of curvature , or coincidence , 
having a right-line tangent drawn upon the 
angular point , appears to be leſs then two 
right right-lined angles by two recto-convexe ' 
angles of Contact. | 
The inclination of the ſides without the an- 
gular point at any two reſpective , or other 
points, the one taken in the one fide , the 
other in the other, is very nearly ſhewn , and 
as nearly as is poſsible in right-lines, by the 
right-line tangents of thoſe reſpective points : 
but in mixed lined and mixed crooked-lined 
angles by ſeveral wayes of accounting , ſeveral 
points are made to atiſwer one another , as by 
accounting by diſtancefrom the angular point, 
or by accounting by equalneſs of lines along the 
des &c. | | 
Mixzedlined angles of Contact, when they 
can be, and are, divided by a right-line , the 
parts are heterogeneal and unequal : and-one 
0! the unequal parts 1s a tight-lined angle. | 
Every recto-convexe , and - COnvex0-Con- 
Yexe, or cCaradiametral concavo-convexe ant- 
gle of Contact is the leaſt poſhble under thoſe 
—_ | 
Rectilincary menſurableneſs in mixt lined , 
crooked-lined angles concurring by way of 
ſection , begins from the recto- convexe angle 
of 
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-difterent from the inclinableneſs of the other 


(186) | 
ofConta& : as in right-lined angles from coin- 
Cidence. « 

A .convexo-convexe angle of Contact, in re- 
ſpect of dividableneſs by right-lines is an 
angle made up only of heterogencal parts, 
when it is a mixt-crooked-lined angle : but 
when it is an unmixt crooked-lined angle, it 
hath ſome parts which are homogencal , iz, 
two equal - recto-convexe angles of contact, 
which are therein added the one unto the 
other. And thoſe two equal recto-convexe an- 
gles of contact, as they are homogenea], 
I mean of the ſame kind one with another, 
both mathematically and in reſpect of their 

uration ; ſo math-matically they are homo- 
gencal and of the ſame kind with the convexo- 
convexe angle which was divided ; but in re- 
ſpect of it, as to their figuration , they are he- 
terogeneal and of another kind. 

The moſt fimple. angle may be divided into 
heterogeneal parts : /. e. the inclinableneſs of the 
one fide to the dividing line both in reſpe&d 
figuration and proportion may be ſpecihcally 


fide to the ſame dividing line : a#a pentagone 
may be divided into a t<tragon? and a triangle, 
ſo a re&o-convexe angle of Corfratt may be di 
vided into two parts heteroceneal the one to 
the other, and to the fi: angle of Contad, 
both in reſpe& of figuration and | proportion: 

: | wit 
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Viz. into a new re&o-convexe angle of Cons 
tat, anda concavo-convexe angle of ContaR. 
Therefore no anzle can be faid homogeneal 
in that ſenſe, as if it could not be divided: into 
parcs hetzrogeneal ; whether you pleaſe to un- 
deritand it, in refp<&t of mathematical homo- 
gencity, 07 Poſiture, and ftiguration , or what 
reſpect ſoever elſe that limits and diftinguiſheth 
plane angics one from another 
And to give a brietand general account of 
the comparative admenſuration of angles, as 
not being right-lined , yet by way of compara- 
tive admeaſurement , they may in reſpe& of 
their rectilineary parts be reduced and referred 
to thoſe that are right-lined ; the containing 
hides not being right- lines, at the angular point 
draw right-line tangents touching the arch, or 
arches in the angular point; and the right-lined 
angle contained by thoſe right-lined tangents 
will be, as to the receſſes of the ſides at the an- 
gular point, either equall unto the firit propo- 
ſed angle , or the leaſt right-lined angle greater 
then it, or the greateſt right-lined angle lefler 
then it: or if two right-lined tangents cannot 
be thus plated at the angular point, either the 
firſt propoſed angle was a mixt-lined angle of 
contact, faif, if a re&o convexe to be leſs, 
it a reto-concave to be greater then any right- 
lined angle; or elſe it is a crooked-lined angle 
of contatt , which if convexo-convexe, or con- 
| Ca- 
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cavo-convexe and citradiametral is leſs then 


any right-lined angle , but if concavo-convexe | 


and ultradiametral, is greater then any right- 


lined angle, nay ſometimes equall to , or grea- 


ter then two right right-lined angles : or elle it 
is an angle of coincidence, or curvature. All 
which is to be underſtood to ſhew the incling- 
tion of the {ides at the angular point , as the 


chief for uſe in Geometry , but-not neceſſarily 


elſe-where. So crooked-lined, or mixed lined 
angles are compared with right-lined angles by 
drawing at the angular point right-lines touch- 
ing the Arches there, and comparing the 
crooked or mixed lined angle with the right- 
lined angle ſo conſtituted , reſpectively adding, 
or ſubdutting the recto-convexe angles of Con- 
tact hereby created : and this, whether the 
Arches be'iſoclitical , or aniſochtical , or how- 
ever poſited. So all crooked , or mixed-lined 
angles concurring by way of ſection may have 


a right-lined angle given , which if it fall ſhort 


of equality is either the leaſt of the right-lined 
angles that are greater , or the greateſt of the 
right-lined angles that are leſs then the firk 
crooked-lined , or mixed lined angle. And fo 
an analyſme may be made of the greater anglc 
into its heterogeneal parts ; ar the crooked 
lined, or mixed-lined angle may be reduced 
unto, or compared with right-lined angles, 
only with the addition , or ſubſtraction of recto- 
CON- 
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and double meaſure, the whole concrete ,. is 


= ew” 
cofivexe angles of Contact , being angles leſs 
than the leafſt right-lined angle whatſoever. 
All angles have their inclinations compoun- 
ded of the inclinations: of the interjacent lines 
each to other in order : and of the inclinations 
of the fides to the lines next adjacent to them ; 
which compoſite inclination may be heteroge- 
neal, as well .as homogeneal in reſpect of the 
inclinations of which it is , or may be com- 
pounded. E- 7 
Equally arched convexo-convexe , or con- 
cavo-concave angles, may by a right-line be 
divided into equal parts mathematically homo- 
gencal, but heterogeneal in reſpect of their 
figuration : but ſuch angles cannot be divided 
into any more , or any other equal parts, 
for the reaſon immediately tobe ſubjoyned. 
Heterogeneals taken together in ſeveral con- 
cretes proportionably , Sc. each reſpectively 
in the ſame proportion, they hold exact pro- 
portion , concrete to concrete : as double cube 
and doutle line, are double, to fingle cube 
and finzle line , Y7z. the concrete to the con- 
crete : but ſet them out of the ſame reſpeQaive 
proportiogs and the concretes are no way pro- 
portionable, or in analogy , concretely to be 
compared : as double.cube and treble line , are 
in no proportion, to ſingle cube, and fingle_ 
line. So double number , and double weight , 


dou- 


ns > 


fingle meaſure : but ſetting them out of the ſame 
reſpective proportions ; double numi+<r , and 
double weight and treble meaſure, being ail- 
together concretely taken , are muthemac.cally 
heterogeneal aud improportiunable to lingle 
number, ſingle weight and fingle meaſure 
being in like manner concretely ta/.en : vecauie 
1 the heterogeneals in the one concrete ;.old not 
the ſame reſpective proportions t> th- an{we- 
ring heterogeneals in the other. So convexo- 
| | convexe , or concavo-concave equaliy arched 
angles being ſecant, hold proportion when 
' divided equally , as they may , by right-lines : 
| but they are merely heterogeneal and without 
—_—_— , When divided by a fight-line une- 
qually. The ground of which is the hetero- 
oencky of the parts, of which ſuch concrete 
angles are made up when compared with an- 
| eularity conſtituted by rizht-lines ; which he- 
| terogencal parts, when the angle is divided 
[ equally in two by a right-line , are in the con- 
cretes , each reſpectively in the ſame propor- 
tion; ſo making the concretes , though of he- 
terogeneal parts, to be mathematically homo- 
gencal and proportionable one unto the other.: 
but when the angle is unequally Aivided ; in 
the two concretes the heterogeneal parts ; of 
which they are made up, are not reſpectively 


in the ſame proportion ; for the recto-convexe 
: | an- 


double , -to fingle number, fingle weight and 1 
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. F angles of Contact, in the concrete angle, are 


divided equally , and the right-lined angle , 
which is in the concrete angle is divided une- 
qually : ſo making the parts of the divided an- 
ole mathematically heterogeneal and impropor- 
tionable 3 becauſe the compounding hetero- 
oencal 'parts are not r-ſpectively according to 
the ſame proportion divided. | 

The leatt pcflible angie under any two given 
incoincidible lines is the leaft angle of Cone 
tak which is poſſtble under them. 

Reco-convexe , and citradiametral conca- 
vo-convexe angles of Contact as they are the 
leaſt angles poſſible under their fides ; ſo they 
are indiviſible into parts holding all cach to 
other any thing of mathematical homogeneity, 
or proportionablenefs : Like unites they may 
be multiplyed to any proportion as whole num- 
bers, and ſeparately ſet : but cannot at pleaſure 
be divided , nor at a'l into parts which areall 
of them mathematically homogeneal { nor can 
any number of them be at pleaſure adjoyned 
one to another. So to any right-lined angle 
another may be imagined in any proportion 
but ſometimgs it muſt be the compoſition of ſe- 
ſeveral angles, and more then can ftand at 
the ſpace cirgimjacent about any one point. It 
not bein? poſsible for above four right right- 
lined angles to ſtand about the ſame point. As 
toa given point, other points may be given in 
any 


—"TWz) ' 
any proportion , as whole numbers ; but they} 
muſt not then be adjoyned one to another : bur 
properly by the dividing of a point, farther 
proportions are not to be expected. So in fuch 
angles , though heterogeneal diviſions be inf- 
nitely poſsible ; homogeneal, I mean mathe- 
matically , being impoſsible , are not, as above, 
to be expected. 

Two unequal aniſoclitical angles contained 
under the ſame two aniſoclitical fides , though 
in reſpect oftheir figuration , both are formed 
upon the ſame inclinableneſs of the fides one 
to another, yet they are mathematically hete- 
rogeneal : becauſe being two concrete angles 
made up of heterogeneals, v7. of the angle, 
or angles of Conta& and right-lined * angles ; 
in the two concrete angles, the angles of Con- 
tact are in the proportion of equality , arid the 
right-lined angles in the proportion of inequa- 
lity : ſo as the congrete angles can have no 
proportion the one to the other. 

- The half of the inclinableneſs of any arch 
upon its ſelf, z. e. upon another arch like and 
equal, is ſtill comprehended and contained 
under the inclinableneſs of a right-!ine upon the 
ſame arch: that though their figurations are 
ever heterogeneal , and their ir-linations can 
never be equal , yetthey may be mathematical- 
ly homogeneal : as different numbers are al 
wayes unequal though ever proportionable. 


To 
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To no aniſoclitical angle, whether of Coft- 
tat , or concurring by way of {e&tion can any 
right-lincd angle be made equal. And generally 
between iſoclitical and aniſoclitical angles 
equality is impoſſible. And when aniſoclirical 
angles are compared with thoſe that are iſo- 
clitical as greater , or lefler ; it is not to denote 
in both any mathematical homogeneity , and 
that ſo by poſlibility they are reducible to a 
true , compleat and analogous equality ; but 
the intent 1s only to declare , whether of them 
hath, or can have the containing fide , or 
tides falling within , or without the other; 
which is only irom their jnecuality by the 
whole kind.' So though anifocliticel angles may 


. be greater , or leſs then a right-lincd angle, 
* yet between the one and the other there is 


neither common way of meaſuring , nor any 
proportion , though both of rhem be quanti- 
tative plane angles. There is no common way 
of meaſuring them , becauſe of the aniſocliti- 
calneſs, andif there could be any proportion 
between them , then might a right-lined angle 
be given equal to ſuch aniſoclitical angles; 
the contrary of which is otherwiſe clearly de- 
monftrable. So as a thouſand angles quantita- 
tive by confgſſion and having right-lined an- 
ples lefler and greater then themſelves , yet 
can have no right-lined angle equal to them. 
| Aright-lined angle cannot have its inclina- 
P tion 
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tion ar the angular point , much leſs all along 
. The fides divided equally by a crooked-line . 

whether autoclitical, or antanaclitical , .or of 
What curvature ſoever : though any ſuch 
crooked-line may from any angle divide equal- 
ly the plane bounded within a right-lined 
triangle: for if in fig. 17. BAC be a right- 
lined angle : I ſay, no crooked-line &c. can 
divide it at the angular point equally. If itbe 
poſſible let it be divided into equal parts by 
the arch AGE whether antoclitical , as when 
it is conceived to be part of the arch AGEF, 
or antanaclitical, as when it 1s conceived to 
be part of the arch AGEHD. Then let the 
right-line AD divide equally the right-lined 
angle BA-. It is maniteſt,, if the crooked- 
line 4G never occurre with the right-line 
AD, that then it doth not divide the angle 
BA4Zz equally ; for the right and crooked- 
lines cannot be coapted. Let therefore , if they 
do occurre , the place of their firſt meeting , or 
occurrence be at E. Therefore the arch AGE 
falleth within the angle BAD and therefore 
divides the whole angle BAC unequally , 
whether it be autoclitical, or antanachitical. 
And by the fame demonſtration appears that it 
isas impoſsible for it to divide the inclination 
all along the fides equally. And though a 
crooked-line may divide any right-lined figure, 
becauſe of its -perfe& bounds, ſrom avy angle 
into 


( 195) 
into equal parts ; yet this no way evinceth any 
poſsibility of dividing a right-lined angle by a 
crooked line into equal parts : and though from 
any point of ſuch a dividing crooked line, lines 
might be drawn making up a figure , whoſe 
parts divided by the crooked line from the 
angle are equal ; yet this is no more then is 
performable upon any point of any crooked line 
drawn between the 1ides of a right-lined an- 
ole at randome , whether the parts of the an- 
gle be homogeneal , or heterogencal , equal, 
or unequal), 

Difference of curvature by a perpetual nes 
cellity infers difference of inclination , whether 
the curve line be inclined upon a right-line , 
or upon a curve line ; for ſtill the one of the 
curve lines will fall within , or without the 
other. So let inclination upon a right-line be 
in a re&o-concave angle of Contact , recto- 
convexe angle of Contact , recto-concave, or 
reto-convexe fecant angles ; by no right-line 
can any of thoſe inclinations be made upon the 

Airſt right-line, nor by any other .crooked- 
line : butſtill the lines will fall cither * within, 
or withouts And all angles of Contact under 
lines of- different curvature and rectitude , as 
they are of thoaſand Mathematically and 
extra-quantitative'y different kinds one' from 
another , ſothe7 arc 2a; manitefly cikmea in, 


kind from all right-lined ang! - a --; | 
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And as every number is a different kind, in like 

manner as to poſiture and figuration is every 
line a diftin&t kind differing from all other not 
agreeing with 1t in rectitude and curvature 
whether the curvatures be homogeneal, z. e. 
every where equal, as in Circles , or hetero- 
geneal , z. e. unequal in the ſeveral parts, as 
1n ellipſes, hyperbolas, parabolas, &c. And 
accordingly judgment is to be made of the ſides 
under which angles are contain'd , and the an- 
gles contain'd under them : alter the kind of 
either ſide, and the kind of the angle is 
chang'd ; ever, in reſpect of figuration ; and 
moft what , mathematically ; becauſe the former 
inclinablenes of the fides is taken away , and 4 
new kind of inclinablenes introduced between 
them. Hence appears ; no two recto-concaves, 
no two rec&o-Convexes , RO EtEWO Concavo- 
CONVeXES , No two CONVEXO-COnVEXCS , being 
_ all angles of Contact can be equal , except their 
fides have the very ſame rectitude and curva- 
ture. In general , equality is not to be aſſerted 
between angles , except either for the men- 
furablenes of both in fome common way of 
meaſuring , or at leaft becauſe they, can be fo 
caſt into a coaptation , as that either ſhall con» 
tain all the quantity which is #1 the other. 
And as heerred in ſquaring the ſuperficial con- 
tent of a circle, that in his quadrature left . 
outafmall lunular figure ; fo neither-can BE + 
juſti- 


quſtifyed to have given one aniſoclitical angle 
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equal to another , who, as he muſt of neceſli- 
ty, takes in , or leaves out an angle, or ſome 
angles of contact which are in the one and 
not in the other. | 

Particularly no mixed lined , nor mixed 
crooked lined angles whatſoever, whether 


 {ſecant, orof contact, canby any poſibility , 


either by right-line , or crooked line be divided 
into equal parts , or angles, whether of the 
ſame , or of diflerent , kinds. And in few , thoſe 
angles, which cannot be divided into two 
equal parts cannot be divided into three , 
fower, five, or any other number of equal 
parts. : | 

The comparative admenſurement, as above, 
of right-lined and not right-lined angles is as 
well of their heterogeneal incquality, when he- 
terogencal, as of their homogencal equality an4 
proportionablenes when homogeneal. 

All not right-lined angles comparatively 
admeaſured , to right-lined angles, only with 
the addition, or only with the ſubduction cf 
any angle, or angles of contact , are hetero- 
geneal to all right-lined angles, as alſo, if 
when one angle of contact is to be added, and 
another ſubducted , the two angles of contact 
be unequal. And as is manifeſt , of ſeveral not 


- right-lined angles , that is ill the greater , 


-. 


ols comparative and relative admeaſure- 
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ment is made to the greater right-lined angle : 

ard of thoſe, whoſe comparative 'admeaſurement 
is unto equal right- lined angles, they are grea- 
ter , or equal, or lcf; according to the cauality, 
or fog Ity,, and comparing together of their 
angles of Contact, Aud of concavo-concave 
angles the right-lined angle cannot be given, 
which 1s the greateſt of thoie right-lined an-. 
les that are leſs then the concavo-concave 
anzle: norin convexo-convexe angles can be 
given a right-lined angle, which is the leaſt 
of thoſe right-lined angles which are greater 
then the convexo-convexe angle : nor in recto- 
concaves the greateſt of the leſs : nor in recto- 
convexes the leaſt of the greater : whereas in 
concavo-convexe angles , the right-lined angle 
to which the comparative admeaſurement js 
made , may according to the cafe be either 
equal, as when the fides are ifoclitical ; or the 
greateſt right-lined angle that is leſs, as when 
the concave fide is of leſs curvature ; or the leaſt 
of the greater , as when the concave fide is of 
greater curvature. 

From thefe things may appear how that 
objection is to be anſwered , in Which you 
urge that there is a proportion between mixed 
lined angles , whoſe tides are ſecaik, and right- 
lined angles, becauſe the one by its multiple 
may exceed the other; and that therefore an 
homogeneity, mathematically to be under- 


ſtood , 
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tood, is to be: acknowledged amongtt them. 
To this is anſwered that all aniſoclitical angles . 
whatſoever having their {ides concurring by 
way of ſection when compared unto right- 
lined angles are heterogencal compoſitions of 
angularity , z.e. cannot be. divided into any 
number at pleaſure of parts all equal ; bur as 1s 
maniteſt , they in that their relative natore are 
concrete and compoſite anvies , formed of 
rizght-lined angles by adding to them , cr ſub- 
ducting from them mixed lined angles of iCon- 
tact: ſoas the right-lined part of the fecant 
anifoclitical angle , or any the leaft part of 
it hath true proportion with all right-lined 
angles ; and the whole being heterogeneal , 
yer hath a ſemblance of proportion with right- 
lined angles , becauſe of thoſe parts which it 
hath which are homogeneal with them ; but 
between the other heterogeneal part which is 
the mixt-lined angle of Conta&, and right-linsd 
angles , neither is, nor can be any proportion : 
and it is becaule of this part that it 15 not a true, 
but a ſeeming proportion only , which is be- 
tween the whole concrete heterogeneal, com- 
polite aguiſoclitical angle , and right-lined an- 
ples: for if it were a true proportion and pro- 


 portionalglenes which were between them , it 


ſhould then be poſlible to give a right-lined 
angle equal to ſuch an aniſoclitical ſecant 
angle ; which when done , I have no more to 
=. mms ſav, 
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ſay , being well aſſured I am able to demon- 


ſtrate the contrary upon whatſoever right-lined - 


angle ſhall be offered under that notion. And 
whereas It is urged that a right-lined angle 
is, and may be equal to a mixed lined angle; 
all their diflerence being only in this , that the 
{ides of the one are more ſpread and divari- 
cated then the other; what 1s this elſe but 
to ſay, that they are equal, ſaving that the 
one 15 bigger then the other. For angles of 
Contact can divide angularity , or ſpace equal- 
ly, or uncqually into more, or fewer . parts : 
and they are not indivifible , becauſe every one 
contains innumerably more 1n it: andby the 
definition of an angle , lines havea ſufficient 
inclination to conſtitute an angle , if in the fame 
lane , they Ilye not both in the ſame right- 
559 nd to all other caſes and objections 
of the like nature grounded upon them athema- 
tical heterogeneity of the parts ,of which fuch 
ſpecial angles are conſtituted in reſpe& of right- 
Lned angles, like anſwers may be addreſſed. 
Though a right-lined. angle cannot be di- 
vided into equal parts of the ſame kind mathe- 
matically , or in ſhape by a crooked-lzne , nor 
a mixed., or crooked-line angle by a right- 
line into parts of the ſame kind ingreſpect of 
figuration ; yet ſome crooked lined angles may 
be divided into parts eza&tly equal of the ſame 
kind one with anotier , and with the whole 
ma- 
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mathematically by a right-line. For it is ap- 
parent , there may be between magnitudes a 
ſufficient homogeneity for proportionablenes 
without excluding all farther diſcriminablene(s 
between them : as between equal arched con- 
VeXO-CONVEXES , Or COncavo-concaves and their 
parts when they are equally divided. So be- 
tween lines of all kinds , and numbers of all 
kinds , is proportionality, Yet ftill their propor- 
tionality is in reſpe& of ſomewhat which is 
homogeneal in them. Y7z. that they are all re-. 
ſoluble into parts that are homogeneal, or 
parts into which the reſt are homogeneally 
reſoluble , or aſter the fame manner menſura- 
ble, as equal arched convexo-convexe angles 
into two equal re&to-convexes : yet notwith- 
ſtanding the proportionablenes between the 
convexo-convexes and the reto-convexes ; ſuch 
an heterogeneity is in their figuration , thatby 
no divarication of fides can they ever bemade 
equal- 4nd though the equal arched convexo- 
convexes and concavo concaves may be divi- 
ded by a right-line into two equal parts ; by 
no lines whatſoever can they be divided into 
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. any two points, ,or any two indiviſibles may 


have ſome few proportions amongſt them , but 
no. more: the latitude of proportionablenes 
being limited by the ſpecial natures and kinds 
of things : ſo between ſpecial kinds of numbers 
cannot be all proportions : nor between ſpecial 
lines all angles, or all proportions in all an- 

les. 
: Hence alſo we may clear the poſſibility of 
that ſpeculation of the learned perſons by you 
named , that in heterogeneals there may be a 
paſſing from greater to leſs , and from leſs to 
greater. in a continuous manner without , ever 
paſſing thorow equality ; however you are 
pleaſed to bettow upon it a contemptuons ſmile, 
if not an hiſs : Y:z. that we ſhould aflert that 
mixed lined , or crooked lined angles can 
rom by the divarication of the ſame fides from 

eing greater to be leſs then given angles, or 
.contrarily by their contra&tion , and yet in that 
tranfit , never be equal. What is more obvious 
then to give inſtances of anifoclitical angles, 
leſs then a given ifoclitical angle, and by di 
varicating and diſtending the ſides of the ani- 
foclitical angle , it may be madeto exceed the 
frſt given iſoclitical angle; yet in all the way 
they could never be equal the ae to the other; 
the ong being ifoclitical, the other anifocl: 
tical : coaptation and the paſling of the 1ides 
rom the angular - point every where ris 
- tNCll 
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their inequality : and let thoſe that aſſert their 


equality any way fſhew and admeaſure it. 4nd 
the ſober underftanding of thoſe ſayings, that 
ſuch angles paſle from leſs to greater without | 
ever being equal ; is not to aſlert any homo- 
gencity , or proportion of any kind between 
them, or common way of meaſuring their quan- 
tity in and according to the fame indehnite 
quantity , but only to ſhew how the fides may 
paſs 'within and without each other ; but be- 
cauſe of their aniſocliticalnes and difference in 
reſpe& of rceQtitude and curvatures, - they can 
never be brought to be coincident. And why 
ſhould this appear ſo monſtrous , that tranfi- 
tions ſhould be , in the ſenſe aboveſaid , made 
from greater to leſs, without paſſing thorow 
equality ? ſeeing it is moſt manzfeſt that though 
2 crooked-line circumdugted about the angular 
point of a right-lined angle makes infnite 
diviſions of the right-lined angle ; yet they are 
ever unequal , and never by poſsibility can be 
equal : though notwithſtanding , the ſame 
crooked line may divide a crooked lined iſo- 
clitical angle equal to the given right-lined 
angle into ©qual parts ; which beſides plenti- 
fully ſhews the mbar which 1s be- 
tween equalHight-lined and crooked-lined ifo- 
clitical angles , notwithſtanding their equa- 
lity : yet by making up the right-lined angle 
arto a compleately Conde, figure , the croo- 


ked- 
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ked-line may divide the plane of it into equal 


iſoepipedal and iforrhopical parts: as is more 
eaſy to demonſtrate then that there {hould be 
any need to fet it down. And it 1s not to be 
firanged at, that we aſlert a crooked-line can 
divide a right-lined triangle into equal parts, 
but not any of its right-lined angles : for the 
fGguration of the one is compleat , and the 
production of the crooked-line , as well as of 
the lines containing the right-lined angle, in 
the triangle are limited ; all which are quite 
otherwiſe in mere angles, being in many 
kinds of angles and inclinations very alterablc 
by the production of the lines. And if you will 
pertinaciauſly ſay that a crooked-line may di- 
vide equally a right-lined angle, ſhew their 
equality, and your way of admeafuring the 


equality of the parts : both coaptation of tides, 


in whoſe habitude the nature of angles chiefly 
conſiſts , and alſo the way of meaſuring by 
interjeted arches demonſtrating and declaring 
the contrary: Nay ſometimes in quantities 
among which there is true proportion , the 
ſpecial differences of their kinds may be the 
authour of little leſs. $0 commenſfirable quan- 
tities, being in their commenſurability inh- 
nitely diviſible , may be continuAly increaſed, 
or leſſened by quantities vaſtly , leſs then any 
given quantity ; yet as they paſs from leſs to 
greater never can hit equality with any the like 


quan- 
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j quantities of the ſame general kind, being 

incommenſurable. So in the preſent queſtion, | 
heterogeneity of ſides makes an impoſkibility / 
X | to coapt , though by fraitning and divarica-' 
X | ting they may fall within, or without , and 
nf fo be lefs, or greater , but berng impoſtible 
3, | tocoapt, and incapable of any other common 
| way of meaſuring , equality cannot be concei- 
 f| ved in them; in which is przſuppoſed a com- 
of | mon way of meaſuring to declare and prove 
n } their aſſerted proportion and equality. And in 
i | this whole matter what is more faid then that 
| the cutting inclination of a right-line upon a 
right-line , and of a right-line upon a crooked, 
Ul} or of a crooked-line upon two crooked-lines 
t- being all ef different curvature, may any of 
| thembe greater, or l:{s then one another he- 
WF terogencally , but can never be equal ; as to 
5, | thoſe that will conſider , is mott clearly mani- 
y | ft and neceſfary. And this is no more ſtrange, 
y | then that odde numbers may be leſs , or great- 
| cr then any even number, at leaſt above two, 
5 | yetby their conſtitutive nature , they can never 
| beequal: and for the ſame realon magnitudes 
W commenfurgbie and incommenſurable may. be 
lj greater, and cls then one another , and by a 
i- | If quantity then any quantity that can be 
, | given ; yet, forthe ſpecialty of their natures, 
they can never be equal, remaining ſo diftinct in 
their ultimate kind: and however they have 

| many 
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many general things in which they agree , yet. 
they are not accountable ſpecially -, but by 
ſeveral wayes and algorythmes. And as' it 1s 
the binding up of numbers to the ſpecifick 
properties of Evenneſs, or oddneſs, and of | g 
magnitudes to commenſurability , or incom- || 1 
menlſurability , that makes equality between || r 
their kinds impoſſible ; ſo it 15 the incoapta- || r 


| blenes and want and impoſlibility of a common | i 


way of meaſuring , which is between the two- 
and two fides of ſuch heterogencally unequal 
angles , keeping all along the properties of 
their inclination , that renders equality be- 
tween their kinds impoſſible ; though either 
may ſometimes truly and manifeſtly be greater 
or lefs then the other , however without pro- 
portion. For in heterogeneals may be a two 
fold inequality , either an inequality according 
to proportion , or an inequality without pro- 
portion : and though they be heterogeneals, 
if it be a true limited , determinate proportion 
of incquality which is between them , as be- 
tween an odde number and an even, a coms 
menſurable magnitude and an incommenſura- 
ble, they are then conſidered asglome way) 
or according to ſomething which is, homo- 
geneal, not heterogeneal., in both, : but if their 
inequality, though real and apparent be with- 
out any true and homogeneally determinable 
proportionablenes , as between right-lined an 

| anlioe 


ou wa. eas on oc fm. cm two fot foo A. c> Oand foil as A Bm ww 3a©& aa -© 


| (207) oe 


aniſoclitical an gles, then the conſideration 
had of them is in their heterogeneity. So to the 


objection , that right-lined angles, and recto- 
convexe angles of Contact have proportion of 
oreater and leſs, and are therefore homogeneal , 
if any quantitativenes be to be aſlerted inthe 
reto-convexe angles of Conta&t; and ſo of the 
reſt : Tanſwer , there is not a proportionable 
inequality between right-lined angles and re&o- 
convexe angles of Contact, and the like ; but 
an inequality , which is improportionable: 
as when the Earth is ſaid to be intruth greter 


then a point; though in many particular hy- 


potheſes contrarily conceived , for the better 
obſerving and accounting ſeveral phanomena , 
and the better accommodating of inſtruments 
for the making of obſervations. So in the ge- 
nelis of quantities and hgures, when one quan-. 
tity hath its geneſis by the fluxe, or motion 
of another , the quantity formed by that motion 
is greater then the quantity moved , though 
ſtill without any proportion: ſo by the diva- 
ricating of the fides, Ly the motion of one of 
the ſides, of a recto-convexe angle of Conta& , 
isa geneſis gf reto-convexe angles of ſection ; 
and the rec&o-convexe angles of {cction are ſtill 
greater then che re&o-convexe angle of Con- 
ta&, or its reſpe&ively moved fide : and all 
ſtill without any proportion. And inequality 
without proportionality being ſo uſually _ 
| ted, 
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ted , and familiar between mere hetcrogenealy,F- 
doth cafily acquit it ſelf from the reproach you 
charge it withal, of being a contradiction in 
the very terms ; for finite and infinite never || 
were denyed to be unequal, yet never can be 
made out to be mathematically homogeneal and 
proportionable. For though all proportion is 
either of equality , or inequality ; that hinders 
not but an inequality in heterogeneals may be 
admitted', without an aflerting of proportion 
between them. So as mathematical homoge. | 
neity is not proved by inequality , till propor- | 
tionablenes be as well proved as inequality. I 
Of the ſame leaven is that ftrange kind of | | 
reaſoning yon uſe ; to any right-lined angle a | 
crooked-lined angle may be made equal (we || 
confeſs a thouſand ſeveral crooked-lined angles | ! 
may be made equal to any. one right-lined) | | 
angle) but you from thence inferre that there- |, ] 
fore all crooked lined angles and right-lined | « 
angles are. of the fame kind ; without addingas | 1 
well, that to any crooked-lined , or mixed || ( 

t 
£ 


lined angle , aright-lined angle alſo might be 
made equal ;' which can never be done ; the 
_ contraty thereof being confefſedlg.demonftra- 
ted in Geometry : or if any be ſo opinionated 
that it is cithereaſy , or feaſible, getthem give | 
a right-lined angle equal to an aniſoclitical an- I + 
gle, whoſe fides concurre by way of ſe&ion }| þ 
or to an ultradiametral convexo-concave a0ps r 
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F of Conta&: and trye whether the equality of + 
the two angics be not diſproveable. In- the! - 
ſame manner inequality without proportion, 
is aſſerted between both the re&o-concave and» 
e | re&o-convexe angles of the ſemi-circle, 7.e. 
1] the inner and outer angles of the ſemi-circle , 
s | and a right, or. any other right-lined angle- 
s | But to return , from the concrete and com- 
e | polite nature of not right-lined angles, when: 
n | compared with right-lined angles ; the enig- 
» | maticalnes of the propofition , that magnitudes 
= | of one ſort may be greater, and leſs then a 
'- | given magnitude of another , but never equal, 
of | becomes moſt clear and doubtles :. as infinite 
a | ſolids may begiven greater, or leſſer then the 
'e | heterogencal concrete magnitude of a cube 
's | foot and a foot-line; but nevercan any folid 
) | be giventhereunto cqual : ſolikewiſe infinite 
e- |. heterogeneal concrete magnitudes confiſting 
d | each of ſolids with the accreſcency, or an- 
as | nexion of a foot-line , may be given greater ,' 
2d | orlefſer then a cube elle ; but in ſuch compa- 
> | riſons, never can the concretes of the hetero- 
ne | geneal magnitudes be equal , or in wy 0 
a- | to any 'ſolitary , fingle, one, of the hetero- 
- geneals. | 
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ve | In like mCnner it manifeſtly appears what 
n- Þ 'isto be thought of that often pretended equality 
On | between the two angles of a ſemi-circle and a 
Je right right-lined angle : for by coaptation l 
of | 6 
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| the. goings forth. of the lines from the angular. ' 
point at appears otherwiſe. And: how will they 
that aſſert their equality demonſtrate it? and. 
| by what way will they admealſure it ? for in-! 
terjaccat and intercepted arches of Circles. 
darawn upon the angular point ascenter, car 
in th-1s angles contribute nothing to the ad- 
meaſuring of them :-and coapration makes 
againſt their equalify : and is fo tarre from ma-' 
king a right right-lined angle to be the con- 
tant ttandard of all angles of ſemi-circles, 
that it manifeſtly ſhews the angles of greater 
| ſemi-circles to be. greater and of leſs, leiler. 
| The objection , that unequal circles, ſemi 
| circles, and ſegments of equal degrees, cannot 
!8 be judged like and homologal figures , except | 
| all their; refpeQtive angles be equal, as well as | 
| the: fie /homologal ; this may be eafily | 
'Y an{wered ; Y4z. thatit is like genetis that makes | 
r like, agures , which in all right-lined figures F | 
| makes the anſwering angles equal, and inall F | 
|  AHgures the tides tobe homologal,and the difte- I | 
E rence. of the homologal angles to be leſs then || | 
| t 
| 
| 


heed 


the leaſt right-lined angle. 

In Circles the fame geneſis , by the circum- 
duction of the ſemi-diameter about the Center , 
which makes the figures like , £ad the fides | : 
homologal , makes in unequal circles the cur- F : 
vatures, angles of coincidence , the angles of 
the ſemi circles, and of OS way 
| necet- 
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{ neceſſarily: witiequal. <Or, then figures 372 tr 


be judged/like when in a'concentrici. pt 
the perimeter, fides and lincs of tie ©: 
propottionable to thoſe in the other , ar 


-or may be placed parallel, or -coinwyent,, 


thoſe inthe one , to thp{o5in the other 3 n125H1 
which in right-lined foures, tis tre, the-© 
alwayes follows equality between the antwo- 
rin; angles, but not ſo in other lined kgvres. 
And b:cauſe equality of angles in like rignt- 
lined figures is fo much urged ; the dificrence 
of the caſe of anvles in like right-lined and iike: 
crooked-lined figures may plaialy appear in 
another remarke ; /7z. that' in like right-lined 
fhgurcs, the tides of the an{wering angles may 
from the anſwering angular point be exactly 
coapted one to another 5 which in unequal 
Circles, though never fo like tgures, is moth 
apparently impoſſible : that it cannot but be 
unreaſonable to expect as abſulute a conformity 
between the anſwering angles inlike crooked 
lined figures, as there is in like right-lined 
houres; being ſo manifeRly againſt both the 
eye and demonſtration. 4nd therefore like 
ſegments 0.” Circles , are not defined by equa- 
lity of angles contained between their arches 
and their caords; but by the equality of the 
angles contained in them ;- the one being cer- 
tain , "conſtant in all, and demonſtrable ; tie 
other in moſt caſes, not only doubtful , hut 
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impoſſible. Sothe obje&tion , from the aſſerted 


equality of alternate angles , made by a right- 
line cutting parallel circumferences ; is readily 
anſwered by denying the truth of what is pre- 
ſumed in the obje&ion , as never by any de- 
monſtrated , or ever: poltibly demonfrable , 
Viz. that the alternate and vertically oppoſite 


angles, made by a right-line cutting parallel- 


circnmferences are equal. Aad che tyranny of 


forcing lines out of their natures and ſpeciat £ 


properties , may appear in that very inftance 
of compelling the paralleliſme of curve lines 
to anſwer the conſetaries and idioms of the 


paralleliſme of right-lines: in which , to omit 


the alleadgel inftance, as by you unproved, 
and for good reafons by us to be denyed, a 
right-line tangent of the lefler concentrick 
Circle cuts the circumference of the greater , 
and infinite right-lines cutting the greater , 
neither cut, nor touch the leſſer , which is 


repugnant to the nature of parallcliſme in right | 
lines. That that which is ſo much contended 


for , that a crooked-line and-a right-line arc 
homogeneal as to length and their general 
linearinefs , was , or ought never tc;be denied, 
there being all poſhibility of equality , and 
truly proportionable inequality between them , 
what kind of curvature ſoever the crooked- 
lines bear : but that they arc homogencal as 
to the poſiture of their longitude ; the fite and 
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manner .of their excenfhion , hath unto me 
been alwayes unconceivable : whence the 
truchs on both hands clearly follow , - 7. 
that an arch and a right-line may be equal and 
hold alwayes a true limited, exa&t proportion 
- one to another, but the arch and its chorde 
_ Never can be cqual , z. e. there never can be 
equality between a right-line and a crooked- 
line, both pofited between the ſame two ter- 
minateing points, nor any analogy - between 
the re&itude of the one and the curvature of 
the other. And the ſceking to prove the equa- 
lity of angles contain'd under homologal lines , 
the one curve, the other a right-line from your - 
uſual fancy of a regular polygone of ;nfinits 
angles in every circle , is too wild to be per- 
| ſwafive : for though at any mean point in 
curve lines, the two parts of the curve-line 
may be conceived ſpecially to meet as ſeveral 
parts and lines , and {6 to have inclination the 
. | onetothe other , and ſo to conſtitute an angle; 
| which we call the angle of curvature and co- 
| incidence, not reaſonably to be, denyed 
by thoſe , with whom it is ſo ordinary to 
make ſuch ſuppoſitions , and eſpecially ſuch as 
can ſo uſually againſt poſſibility imagine angles 
ins right-lige remaining a right-line : yet that 
angles ſhould be without fides, and a peri- 
_ +meter of any figure conceived at once to be all 
angular points ang no lineary fides , clearly 
—_ eo; 
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ular fgure, that hath nothicg but points 
'ticad of "lines to bound it ; but which 15 moſt 
naterial; that a number actually infinite ſhould 
»c{ocafily given, 1s hard to allow : and that 
-acivtbles as points » Tmovld be {o adjacent 
2:2 to .another ,, one without another , with- 
at -oincidence, iient:ty and unity, 15 new 
of ophy; and not caitly capable ot any in- 
Lenſe. Therefore that argumentation 

is, that ſuch a: regular polyg o0ne of .in- 
41:4 ighether fides or angles is cither. a circle, 
©» 1ufcribable in a circle, is too vain: for it 
can, be neither, being nothing , becaulc there 
neither (is ,-Nor can be any {uch thing : for if 
ny ſach were allowed they mutt of: neceſlity 
Su equal-and infinite perimeters ; which is 


too groſs to be admitted in ir (clt, and betides 
tenders the whole matter unapplyable to Cir- 
cles, which are acknowledged , to be ſome 
Jeſs then others. So as all liſcourlcs of a re- 


gular polygone of infinite angles, are diſcour- 
ſes nor only of a non-entity , but an abſolute 
impoſtibility , which renders all {uppofitions 
thereof unjuſtitiable. And of the ſime finenels 
are thoſe ſayings, that the magyitude of an 
angle is not to be judged of from the divarica- 


_reveſtes. the perimeter of the nature. of a line; Þ 
;::4 tome” it ſeems 1ar from the nature of a | 


- 


tion which the fides have without the angular 


point, or point of concurrence, but from the 
Þ :diva- 


oi? 
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, rication- which;they have un. the Point, of cons 
currence; as ifijin an indiyalifble. point. they 
could havo any divarication at ajl.- But.as.it-g 1t 
were reſolved that even this ſhould be tranſcen+ 
d ded in monitrolity ,. for the juſtifying: 9: the 


ut-| equality of mixed lined angles contain'd. by 

it | homologal fides in unequal Circles, by.amins 

}- ſtance fyom the coapting of unequal hexagones 

v tovhe ſame line, as a commen fide in chonk ail, 

- | &ivided equally by a perpendicatar: paſting 

n |  thorow the centers of all, a. right-lined angle 

1- is ftran2ely conſtituted either of three right» 
LY lines concurring , but not in the ſame pount, _ 

t or of two lines without any concurrence, ;or-elſc 

e | the inffance muſt be void of all pertingngy to 

if the queition. So toall thoſe obpctions: lam 
/ ingly founded upon that propotition, {or.po- =! 
5 Rulate, that, what js leſs then any. | poſitive | 
D quantity whatſoever is not any-quantity atall, 

- | 3 juſily anſwered ; thar the propoſition. or 

pe poſtulate is moſt true and reaſonable , and:can- 


- not by any;of ſound mind be denyed , or Joab- 
ted: but no force. of objetion- could. be made 
; out of that ;.:if other things of a lefs veritable 
5 nature had 'not- been taken i; as ut mor of 
s | them th@fancyed: poſlibility of a reg 2ylar poly- 
gone of Wins. angles; and: frequently that a 
Circle is that regular polygon... 27 Sf 

* |  . . But beſides, "though what-is leſs theh any 
poſitive quantity | whatſqeverbe not any quan- 
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tity-atall ; yet this hinders not, -but quanti- 
_ tyes 'may- be mathematically heterogencal and + 
improportlonable one to another : ſo every _ 
ſurface- is leſs then any ſolid: and angles of - 
Conta& are not leſs then any quantity what-- 
ſoever, for there is in the leaſt of them an-_. 
endles, uncxhauſted divifibility ; which how 


It can conſiſt with a nonquantitativenes, let 


|. -_ thoſe that have a minJ to be ſc rious ſolemnely 
beets conſider. To the objection that would prove, 


neither ſemi-circumference to contain an angle 
with the right-lined tangeut of it in its extrecm 
point, becauſe the two ſemi circumferences 


contain no angle atthat point, butare one re- _ 
gularly continued line , and the circumference - 


and 'right-lined tangent arc lines coincident , 


-atleaft as to the point of Contat ; manifeſt and 
reaſonable anſwers cannot be to ſeek out of ; 


what hath already been ſaid. For firſt what 
Hinders the reaſonable conceiving of angularity 
at any point of a curve-line , where is both con- 
currence , inclination and divifibility , more 
then the notion of divifibility at any mean 
point of a right-line ? And not to doubt but a 


<nrve line may be conceived reaſonably as ons. 


continned line , as well as two , or More, in- 
'clined and concurring right-lines ; vet that the 
right-line tangent and curve-line which it 


toucheth , ſhould be ſaid to be coincident 


lines, in fach ſenſe as to exclude angularity; 
ag ane 
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Þ or that any two lives can'be ſo coincidentin! 
F one only point , as to cxclude angularity,. and* :: 
the inflexion of one to, or from the other” : --- 
except both lye in one and the ſame right-ling; ©: 


hath , as elſewhere , been plainly and abun-/ 
dantly anſwered to. To the objection that the 


Arca of a Circle is equal to a re&-angle under 


the ſemidiameter.and ſemi circumference ; and 
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that therefore the ſemidiameter in a Circle is *; »# 


perpendicular to the circumference in a Circle 
and makes at the circumference four equal 
right-angles ; is anſwered , that the whole ob- 
{tion is a manifeſt paralogiſme. For it is not 
denyed but in the right-lined re&-angle under 
the ſemidiameter, and a right-line equal to the 
ſemi circumference, is preſumed, and by the 
definition of a re&-angle inferred , that thean- 
| zlc under thoſe two right-lines is a right right- 
'F lined angle : befides itis not denyed , but the 
diameter falls perpendicularly in the circle 
upon the circumference : and that the four an- 
tes made by the falling ofthe ſemidiameter up- 
on the circumference differ” from one another 
leſs than the leaft right-lined angle : however 
that cannot ſprce the falling of the ſemidiameter 
perpendiculahly upon the circumference into 
the properties of perpendicularneſs between 
right lines, which till divides the ſpace at the 
angular point into four angles always , every 
Way alike, and equal ; which in right lines per- 

| —_— 
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pendiculars apon-curve lines in ke ſame plane} 1 
is impoſsible tobe, and therefore impoſable I | 


yer to-be demonſtrated. | 

Tt will not be unuſefnl hereto enquire whom 
in.the likeneſs and unlikeneſs of augles doth 
confilt , and whether there be any fuch thing g | 


likeneſs and unlikeneſs:in angles, or whether | 


the likeneſs, or unlikene(s of figures be only in | 
the fimilitude, or: diflimilitude of the fides. And 
thatby a circum{petconſideration oi the nature 
of mathematical. fmulitude in other caſes, we 
may be the better guided into the true and_mot 
rational notion of: fimilitude: in,angles , let. us 
remember what hath alrcady becn judged 1n 
this point , and whar is herein conteticd on all 
hands. Firſt, in right lined figures, thoſegdi- 

gUres are joeged like, whoſe anſycring angles 
are equal, and the anſwering fides and other 
lines proportionable-; and if they be equal, they 
may be coapted ,, homologal fide to homologal 
fide , and anſwering angle to anſwering angle; . 

or whether they be 'equal, or unequal , all "the 
ſides and other anſwering lines of the one may 
be ſet, as from the ſame center , cach at paral: 

Icliſme , or coincidency with thy anſwering 
fades, or linegofthe other , ſo asJu 
lined figures is propo1 ctionablene & 11 
ring fides , *£quality of the anſwering. angles 
coaprability of all the anſwering -fides into el 
ther coincidence; .or cquidifiance , and a -pro- 
por- 


ur "_— ab. —— Aa 


” portionate diftance of the anſwering angles, 
| cach from the other, | But now the iimilitude 
ofbguration which is in circles founded upon 
the like geneſis of all circles is in the equidt- | 
ſtance , or coincidence of their circumferences, 
when the center of the one is coapted to the cen- 
& | ter ofthe other ; and that equal angles from the 
in } center-intercept proportionable parts of the cir- _ 
d | cumferences, and that proportionable parts of 
re | the circumſerences are connected by proportio- 
vs | nable chords, and contain and ſuſtain equal 
> 1 cightlinedavglcs. And the like ſpeculations 
ws | might be purſued in_other figures both plane 
in | and ſolid, Ina rational application of which 
[ll | to the difquifition of angles, it may be trſt en- 
- | quired, whetherthere be any ſuch thing as fi- 
& | militude & diflimilitude to be ovwn'd or obſerv'd 
& | among angles ; and ſo, how that fimilitude is 
y | tobe underftogd ; and wheiher it be inconfi- 
il | ftcnt with inequality in the anſwering angles. 
F 

F; 
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| Toclearall which we muſt know, that in une- 
| qual but like right lincd figures , the homolo- 
wy | gal angles are always equal , being contained 
| | in both figures under right lines : but in une- 
g | qual, and like mixed lined and crooked lined fi 
x | gures, the Nomologal mixed lined , or crooked 
20 lined angleg, neither are.,, nor can be equal; 
s | only theirdifference is ever leſs than the leaft 
right lined angle; arid their {imilitude hath ne- 
ver rationally yet by any been queſtioned _ 
: wit 


——— 4 | | | ( 220) | J 

£ with good reaſon according to the follow: 
gloſs is to be juſtified. The more clearly to: p 
demonſtrate all which in Fig. 21. upon the 
common center A. draw two unequal Circles, 
Fit. HEG. the lefler , and BCD. the greater, 
Then from any- point B. in the greater circlk || © 
BCD. draw the right line BEAFK. thorough I} ;; 
the common center A. cutting the circumfe. Þ jr 
rence of the leſſer circle HEG. in the point EY. 6 
then take AF. equal to BE. and upon the cen- I 4 
cer F. and ſemidiameter FE. draw another cir- q 
cle ECKD. equal to the greater circle CBD, || 
Here on all hands is agreed , that the leiſer cir- F q 
<le HEG. and the greater circle CBD. are like } « 
fgures, and that therefore the two mixed lined | 4 

' Tecto-concave angles ABD. and AEG. are like Y a 
angles. And by the conftruction it is apparent 
that the two re&o-concave angles A B D. and | 
AED. arc equal : and that the two reQo-con- 
cave angles A EG. and AED. are unequal: 
and that the re&o-concave angle AED. is 
vreater than - the re&o-concave angle LEG. 
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that fimilitude of Figures licschiefly inthe pro-. 
gage and like pofiture, of homologal. 


fides, in reſpe& of paralleliſme and coincidence, 
without impoſing any other neceſſity for the c- 
quality of anſwering angles , then as it may 
conſiſt with the proportionating and like pefi- 
ting of the homologai tides and lines. And ſuch 
inequality of the anſwering angles ; as is requi- 


fitero the proportionating and alike poſiting of 


the homologal fides and lines in like and une- 
qual mixed, or crooked lined ngures, 1s fo far 
from being inconſiſtent with their figurative fi- 
militude, that they cangot without it, under in- 
equality keep fimilitude in their figurarion. 


And though the inequality , which is between - 


angle and angle be leſs then that which is, or 


may be, between the Homologal tides and lines ; 


ct the incquality of the angles is more different, 
Gi an inequality without proportion, where- 
a5 the inequality of the homologal fides and 
lines is ever according to proportion. Upon 
the whole, it is not equality that generally makes 
angles to be like, fora right lined, and an Ifo- 


clitical concavo Convexe may be equal angles, 


but never cay be like, nor were ever ſulpe&ted 


tobe ſo : butfhat which makes angles to be like ' 


is rather theinÞeing contained under homologal! 


fides,poſited ſo as to conftruit a like & homolo- 


cal figuration. And this whole matter depends 
upon what I before hinted,Yjz. the figuration of 
| lines 
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(222) | k 4 
lices and angles; 5c. refitude, being. one} 
ſingle , ſimple, figuration of lines incapable} w 
of any variety ,/ like angles under right lines 
41 always equai, and never can be unequal + but 
crrvaturc, being infinitely variable , thoſe I} gl 
cronkagd lincs are faid to be like, z. e. homolo- I a1 
eal, whole conftrucion is like , ſo as in like } d 
gore; pun A-cCoOmmun center , to ſet homole- | ca 
gal itdes and lines proportionably equidiſtant, } ar 
or coinciientz as circumierences of like though } in 
unequal circles, ellipſes, &c. And ſo under a | © 
thouſand inequalities ſuch mixed and crooked || at 
lined angics may be like: as in Fig. 21. the I 8 
re&to-concave angles A E G.and AE D. being I} it 
unequal, are both like to the angle A B D. and d& 
ſo isevery angle how different ſoever , if con- || Fi 
tained under a diameter and a circumference. | 1i 
And indeed the figuration of angles, being in- } 8 
compleat , and the length of their fides unde- le 
termined, neither paralleliſme, nor coinciden- | P* 
Cy , nor proportionality , nor homologal poſi- | 4 
ture, can, when they are unequal , be conceived Þ| © 
in their fides , without ſpecial relation to ſome al 
compleat Figure and its Center: fo the re&o- || 
4 concave angles AE G. and ABTDd in Fig. 21. Þ| 

are like-, as conceived to be each FontainedJ re- || 4 
ſpe&ively under a diameter and@#a circumfe- || Pt 
rence, and ſo upon a common center pofitable || 4 

into paralleliſme', coincidence and proportio- 
nableneſs , aud all poſſible likeneſs and an 
. 10- 
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Tf logalnefs of fignration. In right-lined angles, 
where homolodal and like angles are always e- 
qua! ; forthe ſame reaſon every angle equal to 


$ 
tf arighi-tincd angle, is not preſently a like an- 
eÞ gle: but a :houſand equal angles, are all, ever, 
J- 
c 
- 


and to 2:1 parpoſes, unlike ; as two equal ifo- 
clitical right lined and crooked lined angles, be- 
cauſe they can never be coapted tobe anſwering 

; | angles, inlike Figures, or toſet their contain- 
1 | ing fides homologally . and in paralleliſme, or 
+ | coincidence. That equality of anſwering 
{ | angles is not fo of the eflence of like Fi- 
e | gures, as proportionality of fides.,, and anſwer- 
s || ing lines, with their paralleliſme , or coinci- 
+ | dency : only from the propriety of like plane - 
- | Figures, follows an equality in all like right- 
, | lined angles ; and in like curve lined Fi- 
- | gures, that their inequality is ever leſs than the 
- | leaſt right-lined angle. *' Hence therefore ap- 
- | pears that from the timilitude which is in une- 
- | qual circles,the cquality between angles of ſemi- 
1 | circles & right right-lined angles is not effeQu- 
s | ally proved. And notwithſtanding any thing in 
- | thoſe arguments tendred aud proved , every 
. | re&o-concavg awgle contained under a concave 
- | arch ofa cine and a right-line, which: is per- 
- || pendicular tothe right line tangent of the arch 
e | «the angular point , is greater than any right- 
hned:acute angle , and leſs than a right right- 
lined angle : and the reto-convexe angle con= 
| 3 tained 
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under the convexc arch and the rig F 


oever : and the other re&to-convexe _ 
eantained under the convexe arch and the right. 
line , which is perpendicular to the right ling: 
tangent art the angular point, is greater than a 
right right-lined angle , and leſs than any ob- 
tule right-lincd angle whatſoever. 4nd where. 
as you object that if, as in Fig. 12. the right” ling; | 
KGA bethe diameter of the circle K 4 D. and 
AB the right line tangent, then KAB is @ 
right right incd angle : and the re&o-convexe 
angle of contact D AB is no part of the right 
right lincd angle X A B. that therefore the an- 
of the ſemicitcle X AD is ftill equal to 4 
right right lined angle, becauſe what is taken 
out of it was no part of it. ITanſwer, the re&o- 
convexe angle of contat DAB is indeed no 
ortionable part of the right right-lined an- 
a AZ, but id It 1s n_ a _ though 
improportionable . and ſo mathematically he- 
terogencal : for if it had been no part atall, and 
nothing , then the angle of the ſemicircle XAD. 
C nothing being taken out of the right right-li- 
ned —_ K AB, but the CTA angle 
11 


of cong&t D 4B , which is ſaid Þy you to be 
y 5s and no angle ) itſhould Wwll remain 2 
t right-lined angle ; which is not by any 
rted , the contrary being ſo maniſcſt : be- 
Sides that the ſc parability of the re0-convexe. 


an; 
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angle D 4B fromthe recto-concave angle KAD 
makes clear and ccrtain', the truth of ics being 
a part of the right-lined avelc KAB. 
And likew iſe ſrem what hath keen before 
dared in our opening the nature of a plane 
ngle may clearly appcar . that we are nor to 
Ks 187 as that a planc angle 3 Is mceredly the an- 
gular point, or — 1n the angular point : 
AS contradiſinguilhed from the containing 
ſides, though 1t there terminate, or thence 
have its riſe ; but angles are in the habitude 


' of the concurring , containing an inclined 


fides : Yi. the habitude which they hold each 
to. other all along their rendency unto the an- 
gular point, or their riſe from thence , if we 
would have the full notion , inclination and 
figuratlon of an angle. For there is often a great 
incquality and vaſt imparity between the in- 
cligation , ſomctimes of one part of the ccn- 
taining de co the other containing fide , and 
the inclination thereunto , of other parts of the 
ſame firft containing fide ; as may appcar in all 
mixed lined , mixed crooked-lined and all other 
aniſoclitical angles. And the nature of an angle 
confifting' in inclination as well as mn concur- 
cence , thigh concurrence may be and is in 


_ @ point, alNinclination at a point, yet incli- 


nation muſt be in the lines and of the lines , and 
cannot be in a point ſcparately. And matkinks 
the nature of an apgle, and its incligation , is 

R {carce 
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E- - Tcarcely ſo ſully held forth, when the inclination 


of the two lineary tides containing it , as if the 


ſides were not therein concerned, isordere:| to 
be obſerved _ in the angular point , and not 
out of it: becauſe, as you ſay, though you urre it 


to the contrary , many times out of the angular 


= in the containing hides , no two poir.ts can 
e ſhewen in the one fide, where it hath the ſame 
inclination unto the other. Certainly in an indi- 
viſible, ſuch as is the angular point, ifabſtraily 
conlidered , it were vain. to expect and impoſſ1- 
ble toobſerve any inclination : and no doubt as 


the magnitudes inclined are without the angular 


point, fo is alfo the inclination: though as they 
terminate inthe angylar point, ſo doth the incli- 
nation. So the angle of a ſemi circle is not the 
common terme of the diameter and the ſemi cir- 
cumference,excluding the diameter andthe ſemi- 
cir-cumference for then in an abſtracted point 
it ſhould be poſſible to obſerve an inclination ; 
and a point: being indiviſible ſhould be incline 
unto its {elf ; which is not convenient to aſlert ? 
but rather the angle of a ſemi circle is the in- 
clination of the ſemi circumference to the dia- 
meter , terminated in the angalar point , which 
is common to both. And whereas ijhts ſaid that 
out of the angular point, no two pygints can be 
ſhewen in the diameter, at which thediame- 

ter is equally inclined to the ſemi circumfe- 
rence, nor in the-ſemi circymference- where 1t 

45 
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isequally inclined to the diametet ; all is allow- -. 
<d and averred as gloſſeably true, and this 
is that which makes the great difference be- 
tween aniſoclitical and iſfoclitical angles , and . 
renders it ſo impoſhble to give an aniſoclitical 
angle equal to an ifoclitical angle. For in iſo- 
clitical angles the inclination. of the fides, the 
one unto the other, is at all points the ſame 
without any variation ; as every where appears 
by the interjected arches of circles drawn upon 
the angular point as Center : but i anifocl- 
tical angles, at, every ſeveral point, the one 
containing fid: hath ſeveral and difteeent incli- 
nations to the other comaining fide : whichis 
the cauſe that iſoclitical angles may poſlibly - 
and eaſily be given, ſometimes greater, and. 
fometimes lefler then aniſoclirical angles , but 
never equal : becauſe in the cne the inclina- 
tion of the containing fides ſtill varieth , in the 
other not at all. And if the whole nature of an 
angle lye in the angular point , without exten- 
ding the habitude of it farther into the produ- 
ion and figuration of the containing fides ; it 
Will not _only be neceſſary for us to yield unto 
you that rg&to-convexe angles of contact are 
not quantitiFive ; bur belides both you and we , 
contrary toigwhat we have alwayes hitherto 
wdeed, ſhall be conftrained to acknowledge - 
that there is. no quantitativenes , neither in 
crooked-linied ,” nor right-lined , nor any other 
COD 2 - angles 
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. angles whatſoewer , whether ſuperficial , in 
one , or ſeveral plaines, or ſolid. And can any 
thing be more horrid then to ſay , the quantity 
of angles is not to be meaſured by the divarica- 
tion of the fides at the angular point , but by 
their divarication in the angular point ,, where 
they have none at all ? But yet though it is thus 
evident, that the inclination of the fades at the 
angular point,: may and frequently is much lefs 
- or greater then the inclination of the ſame ſides 
at other points; which, as is above hinted , 
15 not to be left out mn the full, genuine and 
clear coniMeration of the nature of angles , their 
kinds, figurations and quantities : however 
the inclination of the fides at the angular point, | 
is that which is moſt uſually enquired after , 
and moſt uſeful to be ſearched and obſerved in 
Geometry; for the diſcoveries which are from 
thence made of lines, how they fall coinci-- 
dently , or within , or without others. To the 
objection that in fg, r2. the right-lined tangent 
AB and the arch AL make all one and the ſame 
equal inclination to the right-line ſecant AC 
in the common angular point A ; and that 
therefore the right-lined angle RAC under 
tie right-lined ſecant AC and th# right-line 
tangent AB is equal to the mixedWined recto- 
concave angle EAL under the right-line ſecant 
AC and the arch AL ; I anfwer as before , in- 
«ination is not in the angular point abftradtly 


C229) 
confidered without regard to the fides paſſing 
out of it, but inclination 15 the relative fitua- 
tion which the concurring fides have at th®© 
angular point: at lcaft that is their inclination 
there : for a point to a line can have no incli- 
nation : it may have diftance from the line , 
but cannot be inclined unto it, becauſe of its 
indivifibility. And. having already ſhewa the 
inclination of fide to de to be of the eſtence , 
notion- and nature of an angle ; alittle may be 
reply jenough to all thoſe hyperſceptical ob- 
jections which are founded upon the imagi- 
. nation of an angle in a right-line , or any incli- 
nation , or angularity imazined between a right . 
line and a point , eſpecially che point being in 
the right-line. And equality , or inequality of 
arglcs is not, nor.can be judged of by the ſo 
abſtratly conſidered angular poigt; in which 
a thouſand ſeveral fides of ſeveral and unequal 
angles may mect indiffterently ; but the judgment 
of the magnitude and equality and inequality of 
angles is from the ſides, and the order of the 
divarications , in which they paſle , eſpecially 
 firſtof all, from the angular poinr. Beſides how 
Krangelyais ittaken for granted, without pro- 
ving, th#; the right-line tangent AB and the 
arch AL fre cqually in the angular point A in- 
. Clined unto the right-line ſecant AC? If that 
could be once proved , the concern of it would 
turn the ſcalcs of the controverſy : but demon- 
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tration is fo clear to the contrary , that as 
without proof it is not fit to be admitted , fo 
for the proof of it, I know nothing can be pro- 
duced befides an utter deſpair of ever making 
It out. | 

_ For ii the congruency of the fides termina- 
tively in the angular point , were ſufficient to 
conſiitute equality in angles , it appears not how 
any angles meeting in the ſame or different 


angular points could be unequal: every point 


by reaſon of irs indiviſfibility being incapable of 
incquality , as well as inclination. | 

And if all ſuch angles ſo conftituted by the 
falling within , or without of the fides, ſhall 
be doubted and queſtioned whether they be 
true and quantitative angles, and whether the 
addition , or ſubduction cf them be able to 
diveriiſy other angles and their quantities ; all 
the pains of the Geometricians to prove the 
intracadency and extracadency of the angular 
{des from the ſame augular point, were vain 
and to no purpoſe ; the angles remaining alto- 
gether the ſame and equal, whether ſuch an- 
gles of contact be added to them , ortaken from 
them. But yet though the true ,, $11] and ge- 
nuine nature of an angle confift in .he mutual 
habitude and inclination of the containing and 
concurring ſides, it is notever neceſſary to con- 
fider it with ſach a largenes in Geometry. The 
inclination which the {ides bear mutually each 
£0 
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to Other at the angular point is out.of doubt that 
which is of moit conftant neceſiity , higheſt 
concern and uſefulnesin allangles to be obſer- 
ved. [t is true in ifoclitical angles, the incli- 
nation of the two containing fides being every 
where the ſame and equal, it is indifferently 
by Geometricians taken by a circle whoſe center 
is in the angular point , of what diameter 
ſo:ver thereunto applyable, and at what ſame 
dittance ſcever from the angle, or at whatlame 
longitude ſcever from thence in the fides the 

oints be, at which their inclination is. ob- 
| Sy by intercepted arches :"andthe ſame two. 
points, terminating the intercepted arches at 
which their mutual inclination is obſerved , 
conſtantly offer themſelves together , whether 
you take points at equal diſtance from the an- | 
eular point, or intercepting in the fides equal 
longitudes between them and the ſame angular 

oint. But in aniſoclitical angles ; the inclina- 
tion of the aniſoclitical fides varying ſtill in the 
continuity of their production , if we uſe the 
former method of meaſuring the inclination of 
the fides by intercepted arches of a circle drawn 
upon the angular point as center ; in them 
therefore | Geometricians * concern themſelves 
little further then to obſerve the mutual incli- 
nation of the fides at the very point of their 
angle : and not at any other points in the ani- 
ſoclitical fides, ſave only the point of their 
jo + -—_ R 4 COn- 
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© CONCUFrcnce ; becauſe of the couſtant varia- 
tion of hoe inclinaticn , both in reſpect of 
ſuch , and every other method and way of 
mzafuring , according to the continuity of their 
production. And by arches of circles drawn 
upon the angular pointas center, it is impol- 
. ible to meature the inclination of the aniſocli- 
tical lines at the point of their concurrence ; the 
only way thereſore which remains unto Geome- 
tricians to meaſure ſuch aniſoclitical angles, Cc 
the inclinaticn of their {des at the point of their 
CONCUITERCe , Is by obſcrving the lines in what 
order they depart trom the angular point : Viz. 

whliich lire falls within , which without, and 
| Shich i5 coincident with that unto which it 1s 
compared, Soin fg. 12. if AHF and ADK be 
equal circles touching in the point A: and G the 
center, and 4GK the diameter of the circle 
ADK:and AEL the arch of agreater circle touch 
ing both rh. tormer circles in the ſame point 
A and with its concave fide at 4 reſpecting the 
Ecnter G, and with 1ts conyexe fide at A re- 
Tpecting the circle HAF : alfoif AB be a right- 
line tanzent rouching all the three former cir- 
cies in the point *_£, aud the right-): ine ADEE 
Cutt the circle ADK in the point 7 ', and the 
circle AEL in the point E: here te Geome- 
trician demonſtrates the angle KAZ to be a 
rignt zight linedangle, and thatthe arch AFH 
pa. .cth out oi the anguiar point 4 without and 
beyond 


jo". 
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Y beyond the right-line tangent LB , and with. - 
out the right right-lined angle KA4B: and that 
''thearch EL paſſeth from the angular point 
Awithin, or on this fide of the right-line tan- 
gent AB, and within the right right-lined angle - 
KAB, but without the arch ADK, and with- 
out the angle of the ſemi circle KAD: and 
that the right-line ADEC paſleth from the an- 
_ gular point <A within the arch ADK, and 
within the angle of the ſemi circle KAD. And 
this is all which is intended in Geometry when 
recto-convexe and ſuch like angles of contact 
are faid to be leſs then the leaft right-lined angle: 
not that there is any proportion between any 
angles of conta& and right-lined angles; for 
there is none : but that the fides of any ſuch 
angle of conta& are coaptable , both of them 
within any the leaft right-lined angle. In like 
manner when one angle of conta& is ſaid to be 
vreater or lefler then another ; it is not the in- 
tendment of the Geometrician to aſſert any pro- 
portionablenes between them , but only to ſet 
down in what order the inclined lines pals, 


| each in reſpect of the reſt , from the angular | 


point, or p»int of concurrence : and how each 
1s conſequet 'ly more , or leſs inclined in that 
reſpe&t, to «ay one of the reſt , though by the 
whole kind and without proportion, and with- 
out a common way of meaſuring their quanti- 
tics in ſome indefinite quantity , according to 
the 
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the kind of the meaſuring , indefinite quantity, I 


the ſemblablenes of ſaying , one angle of con- 


tact is greater , or leſs then another beiny only 
in this, that when one fide is coapted , the 


other falls within , or without ;or when neither 
hdes can poſhbly be coapted , both tall within, 
or both fall without , {> as the one is really 
greater , or leſs then the other , not in propor- 
tion , | | 
neally , asa two foot right-line 1s leſſer then 
a four foot ſquare, and a two foot right-line 
cannot be contained in an inch ſquare , though 
in an inch ſquare may be drawn aline ten thou- 
ſand times longer , only out of re&titude. And 
to prove ſuch an heterogeneal inequality, 
whether of the greater , or of the leſs between 
angles, is that which is frequently ſutiicient for 
many Geometrical purpoſes. 

Only two things now: remain of all your ob- 
Kctions and ſcrupulous queries. Fiz. 

Firſt, why in ſome quantities, between the 
homogeneals, to a given quantity you cannot 
give another in what proportion you pleaſe 
ereater or leſs, Theanſwer is clear out of the 
foregoing diſcourſe: becauſe ſors quantities 
have but a limited extenfibility + and other 
quantities have but a limited diviſibility. All 
proportions at pleaſure with reſpect to any given 
quantity , are only aſfigneable in thoſe homo- 
geneals whoſe quantityes have both an _— 

| tc 


but by the whole kind and heteroge- 
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ted extenſibility and an unlimited diviſtbility z 
either of which failing, though they cannot 
be, fave in a limited proportion one to another, 
and to every given homogeneal , yet they can- 
not be in any proportion , at pleaſure, to any 
given homogeneal: | 
And 2ly- for your other Query j whether this 
controverſy about the rec&to-convexe angle of 
contact concern abſtract Mathematicks , whoſe 
glory uſed to be that it was devoid of Contro- 
verſy, locking forth and keeping out all un- 
peaceful bickerings with the diamond-key of 
doubtleſs demonſtration ; or whether jt concern 
concrete Mathematicks , which for its concre. 
tion unto matter cannot ſo well free its ſelf from 
the intanglements of doubts and diſputes? and 


if it concern the more abſtra& part of the Ma- 


thematicks ; what was the firſt flip that drew 
fo unworthy a diſparagement upon that moſt 
noble piece of learninz ? In the preceding diſ- 
courſe you may obſerve, I have been free and 


clear in my judgement concerning this ; that it 


is a controverſy of the purer and more noble 
part of the Mathematicks : and therefore of 
the higher c >ncern , that it be brought to a fair 
deciſion and rrefragable diremption : and that: 


the firſt ſparks from whence all this heat after- 


ward aroſe, was at firſt ſtruck out of the du- 
biouſnes and #quivocation of the word homo- 
vencity , mentioned in certain. Mathematical 


defi 
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definitions and Poſtulates; but of it ſelfno where F 
expreſlely defined in the Mathematicks ; ex- . 
cept we {hall take one of the Puftulates , for its & 
definition caſt into the form ofa Poſtulate ; or Þ 
as cryptically implying that definition and the | 


poſtulate to be thereupon immediately formed: 
eſpecially when they compared homogeneity in 
a miſtaken ſenſe , with ſome matacmarical 
concluftons , which they had obferved ro be 
fairly demonſtrated. ; 

Pardon this my zeal on the beinaif of the old 
learned Romane profefiour. And it theſe pas 
pers ſcem long , remember yours were not 
ſhort ; and the queſtion hath long trovvled the 
world: and in matters that are new , and ſcarce 
yet well underſtood, to inculcate once. and 
again the ſame things, is not only jultify'd as 
allowable , but judged expedient and in ſuch 
| caſes neceſſary. If you pleaſe , let the whole 


L paſſe for a fuſe Comment upon this ; that in 


_ reco-convexe angles of contact 13 the inclina- 

tion required for an angle by the definition of 
an —__ - and therefore they are angles and 
their fdcs not coincident : and they are angular 


parts of acknowledged angles ſ{cyarable from 


the remaining angular parts ; and there js an in- 
finite diviſibility in tacm , ſo as/they muſt be 
quantitative: and yer it is demonſtrated that 


they are improportionable to all right-lined 


angles ; therefore they are heterogencal : which 
| | 1f- 
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Þ inference is the more neceflary , when upon 
_ examination we find nothing ſo convenably to 
I fet forth unto us the nature of mathematical ho- 


F. mo: encity , ' as the homometricalnes ang the 


thence arifing proportionablenes of the magyi- 
tudes , and of mathematical heterogeneity as 
their heterometricalnes and improportionable- 
nes. 


